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le given to a method or system 
smitting intelligence electrically 
Suis to another oy means of: a 


a és ae Syelene As 
ny method 
ee without the aid of inter- 


oe as, aes 
i are used con- 














ie seen hee 
ve the desired end by various means, 


the methods employed may con- 
ntly be classed under the following 


= Ae anibetitilte. either the earth 
The: second 
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uction. Se Witcleds’ tlemaphy is 


of signalling — 
ce d ae 


Galvanometer 


iI 
“Battery 


| Fig. 1.— Diagram Showing More’. 
Conduction System of Wireless 
Telegraphy. gis 4 


ent experimenters have tried tox ‘ 
inventor of the telegraph and of the 


‘ aE Conduction systems ; (2) a 


ot water _in place of the con-. 
enon in- 


“ : f ¥ ‘ 4 - 





a Wireless. + ‘elegraphy: AS 
Principles and Apparatus 





phenomenon oe as induction ; and 
in the last section are all the present- -day 


systems, which depend for their success | 


upon. the property possessed by the ether — 


which enables it to act as a medium for 


the radiation of electro-magnetic waves 

produced by electrical oscillations in the 

aerial of the transmitting station. 

These last-named systems have super- 
seded all the others, 


being now used com- _ 
mercially all over the — 







world. 

A brief description ve 
the earlier systems will 
be given as they are of 


in addition to which 
the reader will be 






poy 
development: of the 
science from the com- 
- mencement right up. to 
A _ the present day. | 

- Conduction and In-- 

duction ae tenia oo. F. B. Morse, the 








“Morse ” code, made experiments, early 
in the nineteenth century, with a view 


to signalling across a river without aa 


connecting wires. . 

The method adopted was a sink two 
metal plates in the water at each side of | 
the river, the two plates on one side | 


being connected to a battery, and the ~ 


bye on the other side to a galvanometer. 


* 


“e 


some historical interest, — 


‘enabled to follow the 


~ 






Bet ; ‘Results: were iainat Uik it ays = 


appear that only a short distance could — 
be successfully signalled across in this way, 
ae and that the size of the plates and the 
distance separating the two. plates on 
the same side of the river had a con- 
ae ‘siderable effect. Fig. 1 shows the method 
adopted in this experiment. 
In the year 1886, Edison patented a 
_ system of inductive telegraphy for effect-_ 
ing communication with moving trains, the 
inductive effect taking place between a 
- large metal plate on the roof of the- 
railway carriage and the ordinary tele- 
graph wire running alongside the track. 
_ Sir William Preece, of the British Postal 
Telegraphs, conducted numerous eXperi- 
ments. of a similar kind, and succeeded in 
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Metal Plate 





Battery 


Fig. 2—The Hertz Oscillator 


reese SS cignallinp: across the mouth of the River 
“Severn, a distance of about five miles. 

He employed two lengths of about 12 

Smiles: of wire, erected upon telegraph 


i 


We 


poles on each bank of the river, and the — 


ce x inductive effect caused by current flowing 
in one wire was detected in a telephone 
‘receiver suitably connected to the wire 
on the opposite bank. 
The use to which these two systems 
= _ (the conduction and the induction systems) 
were capable of being put was found= to 
a be very limited, the signalling distance 
__ being so short and the necessary apparatus 
~~ and the space occupied by it (particularly 





a ‘the great lengths of wire) being out of 
ee ~-all- ee to the distance signalled 
= across. | 

ef Radiation eSsanee These depend 
= their action upon the following: 
fs =) ErOuer HES of the ether ; (2) Electro- 
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Ey 
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eR 


~ are set up in the medium iS 


transmitted to our eartl 
through spaces which, as far 


Saat ‘the: pe : 


the Sea of thas ‘current 


of force contract and aise q 


oan $ 


Hertzian waves (the latter | 















eae! all ranthor anil tie : 
which possesses the ability toa 
medium for the propagatio 
magnetic. waves. For 


are not occupied by air or 
matter. Therefore, scientists i 
this light is ‘transmitted — | 
medium ether,.in the 300 of 


miles per second. This is the 
with which electro. magnetic <OL> 
= a waves: travel ee the 


















the field around it increases. 
of force spreading out from t : 


conductor. At the — same time, 
static strains are set up betw en 
tors of opposite polarity ; in th 
“aerial system ” forming 4 
ee sens pipe 


electro ee aid aa 


conductor (or aerial). Sa 
If, however, the increase a 
of the current take Pigs with 


this way are called” lect 


after the scientist, Hertz), 
telegraphy are produced: by 
Pe oes fs onde cur 








y ee 6 4 as a ee 
wire, the ee will, 













ee current surging ee 
h » _cireuit until the energy 


harge of a ainvibnsek pro-- 


Te, a Con Tenient method of 


ximum Sith: ‘Geet ollie 
t is. required -to 
rene: waves. It re-~ 
this principle has been 
= how it is oe to the 



















detect the presence “of the. 
The two metal plates” 
or — a = puseces a 


are a hoe ates a 
O resistance of the gap breaks 
oscillatory discharge takes 
) to be radiated off into 
z found that by holding 
or resonator, in the vicin- 
e oscillator, it absorbed — 


cross ede gap between the | 


« ‘Resonance. The 


ee pee Napecly 
ade of. the principles of. 





wey, and conseq quently 


- of the length, 


ectric waves (or electro-— 


He radiated energy to cause — 


a resonance.” - aes 
is: meant. the determina- 3 
varieties of oscillatory circuits, - 


waves to be radiated from a transmitting — 


station or received at a receiving station. — 


By “resonance” is meant the adjust- - 
“quency as another circuit, such two cir-. 


cuits being, for example, the aerial circuits 


at a transmitting and pesot ane station 
: _ respectively. > 


A frequently observed ‘illustration of 


- resonance occurs when some ornament in 


a room gives forth a “ singing ” or jarring — 
sound when a certain note on the piano 


on the piano produces this effect upon the 


frequency of vibration of the ornament 
corresponding to that of the note sounded. 


aoe 
ree 





Fig, = —Resonator for Detecting x tesence of 
Electric Wavess 2 ts < 


In wireless teleapy. tuning and 
resonance apply particularly to circuits 
known as oscillatory circuits. Any circuit 
‘possessing inductance and capacity and 
having a low resistance is an Bees Sh, 
cireult. 


A charge. of al gevicitey given to such a 


circuit sets up oscillatory currents in the 


the resistance of the circuit and, for. 


electro-magnetic waves. 

Inductance may conveniently be con-. 
sidered as the electrical equivalent of. 
inertia in mechanics, that is, opposition — 
to change of motion, whilst capacity means 
ability to hold or store an electro-static _ 
-Charse:s = 7 

Oscillatory Circuits —There are two. 
(I) the 


rs 


of the electro- magnetic : 


oo ment of one circuit to have the same fre-— 


_is struck. Only the one particular note — 


“circuit, which swing to and fro until the — 
energy is dissipated by, for one thing,. 


ornament in question, due to the natural — 


2 was 


_In other words, the two are in resonance. 


ee 


_" 


another, by radiation in the form of a a 
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Seed oscillatory circuit in ‘chieh the | 


inductance and capacity are concentrated. 
in a coil of wire and a. condenser respec- 
| tively, and (2) the open oscillatory circuit, 
in which the inductance and capacity are 
more or less spread over the circuit as in 
the case of an aerial system having in- 
-ductance in itself by reason of the length 
of wire and distributed capacity to earth 
“owing to its position with regard to 
“the ground below, the air between acting 
as dielectric. 
The oscillation-frequency of such cir- 
cuits depends upon the values of the in- 


ductance and capacity. Currents. will — 
swing to and fro more slowly in a cireuit 


ae 
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Fig. 4 Fig. 5 


Figs. 4 and 5.—Diagrams of Marconi’s Early Transmitting 


and Receiving Stations Respectively 


having large capacity and inductance 

values than in a circuit having smaller 

_ values. 

The Hertz oscillator, as a means of pro- 
ducing and radiating electric waves,. is 
practically an open oscillating circuit 
-or radiating circuit), the two metal platés 
placed widely apart performing functions 
in every way similar to the “ aerial.” and 
‘earth ” of the present-day wireless trans- 
mitting station. 


An improved oscillator was subsequently . 


devised by Prof. Righi, in which two larger 
metal spheres were used in conjunction 
with the two as employed in the Hertz 
oscillator, the former being immersed in 


oil so that the spark, when it occurred, 


had to take place in the oil. - 







ae i 
> Battery 


The Hees roscdatcke as a means of 
detecting electric waves, is practically a 
closed oscillating circuit, being similar, in 
principle at any rate, to the closed circuit 


of present-day receiving apparatus. 


Other scientists have contributed in — 


larger or smaller degree to the advance- 
ment of the science, notably, M. E. 


Branly (who invented the filings type — 
of coherer, a great improvement upon the | 


Hertz resonator for the detection of 
electric waves) and Sir Oliver Lodge 
(who has made many improvements, 
particularly with regard to the tuning 
or syntonising of the various circuits). 
The 
: Marconi, an Italian electrical — 
engineer, first became interested _ 


Marconi Coherer.— Guglielmo ib 


in Hertzian waves when a 


student under Prof. Righi, and — 
later he brought his ideas to 
England and laid them before — 
Sir Wm. Preece, of the British — 
Postal Telegraphs, who BPs 
him every encouragement. 
his early experiments he used # 
the Righi oscillator, with metal © = 
plates as capacity areas, and — 
the Branly filings-type coherer ; 
but later he devised a new type 
of coherer (shown in Fig. 5), — 
_now known as_ the Marconi — 
This consists of a. 


Earth 


coherer. 
‘small glass tube provided with — 
two tightly fitting silver plugs, — 


space between them being filled with a 
mixture of nickel and silver filings and — 


: 
adjusted until a distance of about one- _ 
‘sixteenth of an inch separates them, Des 


the tube exhausted of air and sealed up. 5 


This he used in conjunction with a relay 


“and recording mechanism operated byes 


local batteries, and he succeeded (ine 
obtaining a written or printed record of 


the dots and dashes Pearse by the = 


oscillator. 
As increased signalling range was founds 
to be obtained by increasing the size of 


the capacity areas (in this case the metal — 


plates), and the distance separating them, _ 


it occurred to Marconi to substitute the 


° 


earth for one of the plates and raise the — 
other plate to a considerable meee to = 
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-and 5 show this arrangement as 


ms respectively. — Ne 

r trying this, Marconi became con- 
; due to the length of wire, and not to 
the plate and used only the. wire, 
a became known as the “ aerial ” or 
enna.’ ~The aerials in use now are 
i modifications of this original idea 
with the number of wires increased to two, 


s, to a perfect network of wires. 

erous improvements have been 
in both the transmitting and re- 
‘apparatus, with a view to obtaining 
range and greater selectivity, 
er being accomplished by means of 


or syntonising of the different 
and of one station to another as 
wave-length, thus minimising in- 
nee by undesired stations. x 
imple Analogy.—Before consider- 


S 
r 7 
* en 


ir the action of typical transmitting and — 


iving stations, a simple mechanical 
ogy will be given illustrating several 
rtant points and, it is hoped, making 


ie 


‘mile apart, and a steam whistle 


t disturbance in the air travels out- 


; 
heat 


: portion of the waves over the dis- 
station can be detected by “sense 
wring ”’ of a person at that point. - 


= 


amplitude of the disturbance caused 
by the transmitter (the whistle), and the 
1 of the note heard at the receiving 
on will depend upon the number of 
ss per second striking the eardrum 
to the number of. waves or disturbances 
at the transmitter. 


- 


at the transmitting and receiving 
: } Sf a coe eee 


ced that the increased effectiveness 


from the point of disturbance in the 
‘of sound waves, and the. passing of 


ase the» distance between them. A 


plate at the end of it, so he dispensed _ 


four, six, or, in high-power commercial 


; devices to permit of more exact 


uent explanations of wireless cir-. — 
nd phenomena more readily under- 


! und Signals Suppose two | stations 


lown at one of them. The con- - 


—~ 


ill be obvious that the strength of the _ 
ved sound, neglecting losses in transit, _ 
depend principally upon the strength — 


1e person at that point, which is equal ~ 
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This “number of waves per second ”’ is 
known as the frequency. It will be seen 
that on the frequency and velocity (that is, 


rate of travel) depends the distance be- 
tween any two suecessive waves. 
distance, measured between two points 


This 


of corresponding amplitude in any two 
successive waves, is known as the “ wave- 
length,’ and is noted by the symbol 
(lambda). ea : 
The diagram (Fig. 6) will, it is thought, 


_make clear exactly what is meant by 


amplitude (a) and wave-length (A). 
_ It is also to be noted that frequency (f) 


and wave-length (A) vary inversely, that is 


to say if (f) be doubled, (A) will be halved. 


Wave length a 


Amplitude. 





a 


ws Lie Wave-length . : i 
Fig. 6.—Diagram Illustrating Terms Wave- 
es length (X) and Amplitude (a) 


The velocity (v) depends upon the 


medium through which the waves are 


propagated ; in the case of sound waves 


through air it is approximately 1,100 ft. 
“per second. The relationship between — 
‘these values.is expressed as follows : 


3 -< “Velocity (v)- 5-. ~ 
Frequency (f) = Wave-length (A) ae 
: _- Velocity (v) 


: Wave-length OS Frequency (f) 
' Suppose, for instance, in the foregoing — 





‘analogy the pitch of the note emitted by . 
the whistle corresponded to the middle C 
of the piano, the frequency of which is 


approximately 260 per second ; then from 
the above expression, 


Wave-length (in feet) = 
= 4.23 feet. 


1,100 (feet per sec.) 
260 


— 


“ Wireless” Signals.—The reader will 


| profit from this simple analogy in which 
> the action can readily be visualised, as it 


were, by substituting the following. 

Two stations, say 100 miles apart, are 
each provided with an electrical conductor 
in the form of a wire or series of wires 
known as the “ antenna,”’ or aerial, suit- 
ably held aloft and carefully insulated. _ 
At the transmitting station apparatus is 
provided by means of which electrical 


currents at a pre-determined and definite 


~ frequency are made to flow in the aerial 


300,000,000 metres per second. 


system. ; | 
_ The surging to and fro, or “ oscillating,” 
of the current in the acrial sets up in the - 







Aerial 
Condenser 


Secondar = _ 


Spark Gap 


\ 


Adternator a 2 = 
Fig. re Biadrams Showing the Essentials of 
a Complete ie) Station : 


surrounding ether ae strains 


which give rise to electric waves radiating — 
from the aerial in all directions with the 


speed of light, namely 186,000. miles Or 
Oscillatory currents in the aerial wire 
thus cause the radiation of electric waves _ 


through the ether, and, conversely, elec- 
- tric waves impinging upon an aerial wire 
‘set up oscillatory currents in that wire. |! 


So at the receiving station, the aerial 


wire is connected to suitable instruments 
(to be described later) and the oscillatory 
currents set up in this aerial by the in- 


coming waves are made to indicate their 
presence—usually by means of sounds 
produced in a sensitive telephone receiver. 


- ~ 
ee 


Frequency (y= 


= the secondary terminals of which _ 
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: The ‘statement tor harrale” as quoted | 
above in the case of the sound waves 
remains true, but the. velocity (v) will | 
now have a different value, — namely 
300,000,000 metres per second, so that in | 
the practical case of a vessel. ‘or shore 
station fitted with a wireless installation — 
and adjusted (“ tuned, ” as it is termed) — 
to radiate waves 300. metres in length, the — 
frequency of such waves (and — of the: 2 
oscillations pause. them) will be: — 
_ Velocity(v) metres per sec. 


-Wave- length Ot peptnes: 
_ 300,000,000 See 
= a a 000, 000. per sec. es aes Ae 


An exact: comparison cannot. be. made 
_ between the mechanically produced sound — 
waves and the electrically pede: as wire- 
less ” waves. Be ar Se s 

A brief explanation will now be given. ae 
of the means by which the essential opera-> 
tions are carried out in practice, namely, see = 
the method of charging and discharging _ 
_at the transmitting rele ane soe detec- . 
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gas- engine, ete., 48 | he sha! the} es 
terminals of a ‘static Gatene aoe = 













a ae gap, in series with hich are con- S 
nected a high-tension condenser, and. the - ee 
primary of an oscillation transformer con-_ 
sisting of a few turns of very thick wire, 
or stranded cable. The oscillation trans- 
former is ‘commonly referred to as a 
“‘jigger.” In the proximity of the latter. 
‘are a number of turns of slightly smaller 
wire, or cable, known as the “ jigger ” 
secondary, the position of which, with 43 
regard to the primary, is capable of. being © = 
altered so that the degree. of coupling 
between the two can be varied. One end 
~ of the wire forming the“ jigger ” secondary 
is connected to earth and the other to the ~ 
aerial. The arrangement is shown dia- 
grammatically by Fig. 7. ~The end | ot = 
the secondary coil which is connected. to 
the aerial is usually connected. ‘thereto _ 


eee further turns Sr. Wie. gga * : 
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ip oeeed in the a pees 


coe Sdenstarmes ones circuit. 
are: “numerous other devices, not. 
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d to he ipeor: senate bye 
eH eas becomes charged 


ae from. "ais aerial. of the 
Ss ye impinge BnOGs the 


‘This oscillating current 
ue a eek of wire, the number 
of which can be varied by means 
sable switch, to earth. By means: 
coil of wire, which is known 


tion wi 1 
Ee et of both aerials are 









erated, which. increase. the - 


aes Asws into he ie 
' magnetic, crystal, electrolytic, ete-—about — 


~Immedi- | 


ee $0. sahat to ie CYC, “the dis-_ 
ears to consist. of only one 


tuning-coil primary, the wave: - 
z the aerial ean be varied ; and 


i protnd: a maximum ‘effect. 





in the Saree In ‘this. case, also, the 
maximum effect will be produced when the — 
tune.” 5 

- These two cots ces and secondary) 


ee are together known as a receiving oscilla-— 
tion transformer, or receiving jigger, but — 


~ the wires of which they are constructed 
“need not be thick as in the case of the 
transmitting jigger, as only a minute 
quantity of current has to be carried. 

To make the very minute quantity of | 


current in the secondary of the receiv- 


ing jigger give audible signals, a sensitive 


SMelephens receiver is employed in con-— 


junction with some form of “ detector.” 
There are many types of - detectors— _ 


which a great deal might be written, but — 
it is not the present intention to enumerate 
and describe them, as to do so would — 
take up too much space. 


The Crystal Detector.—The action Be 
one particular type, however, will be 
described now, namely, the - fe -erystal ”’ 


detector, as this is a type much used by — 


ae circuits are in the resonance or ~ in. s 


amateur experimenters. The crystal de-. 


tector consists essentially of a contact 
between either two particular crystals, or 
a metal point and a crystal ; and its pur- 


pose is to rectify, at the point of contact, 
oscillating or alternating current and make = 


it into uni-directional or direct current. 


Te should here be: said’ thatthe three; 


electrode thermionic valve is purposely — 


omitted at this point, as this piece of appa- 
_ ratus is considered of sufficient importance — 
to warrant-special attention. A brief — 


outline of the theory together with prac- — 


. tical details regarding the construction 
and operation of apparatus employing a 


valve as a detector will be found later in 


. this chapter. 


The frequency of ine oscillatory’ cur- 
rents in the receiving apparatus is very. 


high (as already explained), so that the 


telephone diaphragm cannot possibly re-— 


“spond to them and, even if it could, the 
human ear could not detect the vibra- 


tions emitted. But the crystal detector, 
possessing the property of © ia 
current to flow only in one direction ACTOSS - 
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the point of contact (a property hon as 

‘uni-lateral”’ or “uni-directional con- 
ductivity ’’), converts the oscillatory cur- 
rents into uni-directional impulses which 
are passed through the eo of the 
telephone receiver. 

These impulses, however, are too rapid 
to impart separate movements to the 
telephone diaphragm. Instead, they have 


a cumulative effect, and all the rapidly 


succeeding impulses. of each group of 
oscillations due to a single spark at the 
distant transmitter cause only one de- 
flection of the diaphragm and, as the 
number of “ groups ”’ per second depends 
only upon the rate of sparking at the 
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Fig. 8.—Diagram of Complete Receiving ~ 
Station, Including a Crystal Detector 


transmitter, the note emitted by the re- 


ceiving telephones is equal.in frequency 
(or pitch) to the spark note of the trans- 
mitting set. 
The detector and telephone receiver 
are connected either across the secondary 
of the receiving jigger, or in shunt to a 
variable condenser connected in parallel 
with it. This arrangement is shown in 
Fig. 8. Here, again, there. are many 
further devices which make for oreater 
efficiency, but the above description and 
_ diagram include the essentials. 
Up to the present only those wireless 
“systems ” which make use of a spark 
discharge as a means of producing oscil- | 
‘latory currents have been considered. 
Such systems are known as “spark” 


~ are radiated in ‘ 


systems and, as the sparking is fer 
mittent owing to the necessity of re- 


charging the condenser to a high potential 2 


between sparks, electro- “magnetic _ waves 
‘ groups ”’ with separating 
intervals, each group consisting of a num- 


ber of complete waves which decrease in ~ 


amplitude more or less rapidly, on ac- 
count of which the waves are said to be_ 
“damped.” Another name for such wireless 
systems therefore is the “ ou wave ” 
systems. | 

Very important developmenté 
taken place in connection with other 
forms of wireless transmitting apparatus 
capable of producing oscillatory currents. 
and consequently electro-magnetic waves 
of constant amplitude (that is the waves 
~do not die away or are not “ damped”’). 


Such waves are known as Continuous a 


i 


Waves.” =~ 


haves ; 


~The employment of continuous waves SS 


in conjunction with sensitive receiving ~ 


apparatus of a special nature has greatly 


increased the signalling range of a trans-- : 


mitting set of given power input, whilst. os 
the very sharp tuning effects obtainable | 


enormously minimise interference. 


Four Types of Transmitting Appa 
For a transmitting station to be 





ratus. 
able to radiate continuous waves, it is” 
essential that it should be equipped with 


some form of apparatus capable of pro- — 


ducing oscillatory currents at a i . 


corresponding to the length of the waves | ms 


to. be radiated. 
Such apparatus may be one. of fhe fol- 
lowing four types, all of which have been, 


and still are, used in commercial working : 


(1) Are sets, in which an electric arc is — 
formed between copper and carbon sleee 
trodes enclosed in a suitable gas-tight — 
vessel containing hydrogen 0 or coal gas. 
The ability of such an arc to maintain | 


oscillatory currents of constant amplitude — § 


in an inductance-capacity circuit-suitably — 
connected to it is due to the fact that a 


e 


? 


ee 


decrease of current through the arc gives 


rise to an increased voltage across -it 


and. vice-versa, these fluctuations taking _ 


place at a frequency which is governed 
by the electrical constants of the oscil-— 
latory circuit. 


The are is fed hy: dinees iN 






































<a - current ants is made a0 take laos in a 
_ strong magnetic field. In order to obtain 
-. the necessary oscillatory currents in the 
a aerial system of the station, the arc itself 
t aay be inserted in the aerial circuit, suit- 

Me ~ able inductances being provided to effect 


tuning, and signalling is usually carried 


ee by means of a key arranged so as to 
A short-circuit certain turns of this induct- 
ance coil, thus effecting a change in the 
a length of the waves radiated, the contin- 
ous oscillations being maintained by the 
¢ without interruption. The two dis-. 
ct waves radiated during operation are 
kn own as the ‘ “signalling ” and “ spacing ”’ 

: “waves: respectively. Apparatus of this 
description has been adopted by several 
a W. ireless companies, and very powerful ~ 
- are’ ’ stations are now in daily use. 

(2) A specially-designed high-frequency 
| rnator ad of PDE: direst to 


 aetee combined with appreci- 
ble power, such machines are most 
i ae for use in stations ade ee to 


te beike made: to occur eae 
ull the aps . in turn, thus producing an 
erlapping ” effect of the respective 
Shwe zr perme so. that the 


ihe continuous. “This fae Sis appa- 
Is, also, can deal with large power and 
employed in - powerful trans-ocean 
oes in Great Britain and Norway. 
(4) The fourth method of generating 
ter ontinuous oscillations in a suitable aerial 
ossessed by thermionic valves having three 
ometimes more). electrodes. Thermionic 
§ ves” (usually termed ‘“ valves”’) are 
: 2 robably | the greatest modern develop- 
“ment. -in wireless telegraphy. | 

: rk e Thermionic Valve.—The “ valve ”’ 
ons sists ronsontially 4 of a elesed glass vessel 
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exhausted tA a high degree of vacuum. 


and containing three elements or elec- 
trodes: (1) the “ kathode,”’ 


passage of an electric current from an 
accumulator or other source of low-voltage 
supply; (2) the “ anode,” 
usually of a metal plate in the form of a 
cylinder surrounding, but at some little 


distance from, the filament or kathode ; 


4 


tem makes use of the special properties _ 


(3) the “ grid, ” consisting of a perforated 
metal plate, cylinder of wire gauze, or 


consisting of 
a filament of tantalum or tungsten capable — 
of being heated to incandescence by the — 


consisting — 


sometimes merely an open spiral of wire  - 


occupying a Ooms. between the filament 
and the anode. 

Briefly described, the action is as fol- 
lows : 
passage of current emits negative charges 
of electricity (“ electrons ’’). 


field ; in other words, they are attracted 
to a positively-charged body and repelled 
' by a negatively-charged one. The anode 
(sometimes termed the plate or sheath) is 
connected to the positive pole of a battery 
whose negative is connected, to the fila- 
ment; it attracts the electrons more or less 


strongly according to the strength of the | 


field, or, in other words, according to the 
potential to which the anode is charged. 


A flow of electrons takes place therefore 


from filament to anode, which is equivalent 
to a flow of current from the anode battery 
to the anode and across the space in we 
valve to the filament. 

The rate of flow of the electrons is 
governed by the intervening grid and its 
potential compared to that of the filament, 


The filament when heated by the 


These elec” 
trons are affected by an electro-static 


~ 


so that the “ grid-filament ” circuit may — 


be regarded as the input side, and the 


anode-battery-filament as the outputs side 


of a three-electrode valve. 


The control exercised by the grid is 


very sensitive and a small change of grid 
potential with respect to the filament will 


produce. a large change in the value of | 


-anode current (or electron flow). 
it is possible by suitably coupling the 


respective circuits together (electro-mag- — , 


netically or electro-statically) to me 
that variation of anode current due to 2 
initial disturbance in the circuits (such =a: 


Further, 


10 


the onptotin oi of the mas circuit bby means 
_of a Morse key) is made to effect a varia- 
tion in grid potential and set up in the 
oscillatory circuit to which the anode-is 
connected oscillations which are of very 


high frequency (termed radio-frequency), — 


and which automatically persist as long 
as the correct adjustments and power 
supply are maintained. 

Tf, therefore, the oscillatory circuit to 
which the anode i is connected is a suitably 
proportioned aerial system, electro-mag- 
netic waves of constant amplitude (con- 
tinuous waves) will be radiated. 

Receiving Continuous Waves. — In 
the reception of continuous waves, as 
there are no “groups” or “trains” of 


waves with separating intervals, simple 


rectification (as, for instance, with a crystal 
detector) will not answer owing to the 


entire absence of any variation at an 


audible frequency. — : 
Continuous waves when received upon 
the suitably tuned aerial of a receiving 


station produce in the circuits of the 


receiver continuous oscillations at radio- 
frequency, that is, considerably above the 
limits of audibility apart from the question 
of the mechanical vibration of the tele- 
phone receiver diaphragms; such cur- 
rents, if rectified, would merely cause a 
deflection of the telephone diaphragms 


when the first wave arrived and another — 


deflection when the last wave ceased, even 
- though the duration of the received waves 
was an hour or more. This, of course, 

being quite useless for Morse signalling _ 


between two stations, special means have 


had to be devised. 

The Buzzer or Rotary Sl jaerrahion — 
~The first method adopted (before the 
introduction of three-electrode valves) 
consisted in mechanically interrupting the 
oscillatory current in the receiving appar- 
atus, so producing an audible note at a 
frequency which depended only upon the 
rate of interruption. For this purpose 
a “buzzer”’ or rotary interrupter was 
introduced either in the aerial or closed 
circuit of the receiving gear and proved 
commercially successful. 

_ Heterodyne and Autodyne Methods.— 
With the introduction of the “valve,” — 


by. the Postmaster- Conetat ee M. G. pk 


, eae 2 aed 
Ah reree theres was > ee a piece of — 
apparatus capable of generating oscillatory 
currents at almost any required frequency — 
—an extremely efficient method of re- — 
ceiving continuous- wave signals depending = 


produced by super- 
The oscillations — in a 


upon the “ beats ” 
imposed waves. 


~ receiving set due to incoming « continuous - 
waves may have super-imposed. upon them 





further oscillations of a slightly different = 


frequency, 


these — additional - oscillatory 


currents being generated either in the- : 
receiving set itself or in a separate piece _ 


of apparatus employing a valve-as a low- — : 
“power generator. “The effect is to produce vs 
variations in amplitude at a rate corre- — 


sponding to the difference in— Sen 
between the two sets of oscillations: 
This difference may readily be made smell 


~ enough to give rise to variations in ee 


tude or “ beats’ at audible pegs 


which are then rectified and_ Spuaees to. 
actuate the telephone diaphragms. 
This method of reception is feenee he 


Ed 


“heterodyne beat ’? method, and if separate — = 


apparatus is employed to produce the 


local oscillatory currents such is termed 


a “separate heterodyne ” whilst if the — 


local oscillations are produced - ine the 


peeing ‘set itself, such set is: termed a 
© self - heterodyning receiver.’ 


“heterodyne ” and the latter the * x * auto- 
dyne ” method. 4 
Further cohsiderations with one to: 


the arrangement and coupling of circuits — 


for continuous-wave reception will be 


explained on a later page of this chapter 
when describing the . construction — of 5 


valve-type receiving apparatus. __ 


Later — 
usage is to term the former method the — 
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Logical Sequence of the infoomnatiene = 


—The valve apparatus to bg described is = 


such as may readily be used in conjunction — 
with almost any .type of receiving set or 
tuner ; 
constructional work in proper chrono- 


so, in order to present the practical — 


pee 






aes 
: = 


logical order in accordance. with the plan — cae 


adopted up to this pay, there will. now 
be described : 


(1) Simple receiving Sarai snane: sore a 


erection by amateur experimenters and — 
complying with the Regulations laid dene 


=~) i a. 
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0-metre aa receiving 


ee eS ee 


leprapity ggnals and. wireless 


me notes concerning ‘radio- tele. 


a a aa as high : as: S aaibie 
See ake avoiding Close ee 


high “trees, “ete:), 
"€ ng effect. areas? ee ae 

re the installation of a wireless — 
ring station is” proceeded. with, it is” 


L ER to be Peer ee 
rm giving full particulars may be 
ed on application to the Secretary, 
1 Post Office, London, DR Ge ese 
nditions relating to aerials are 
















n of! coat 3 pat eitiinoue. ss 


which ‘have a | 


; oe Ghai an ie as Permit or 
ote addition : 


: Extreme eee of aerial above 


“Total font of w wire s which may ie vised,” 
Fachnditg: the leading-in wire, 100 ft. for 
single-wire aerial and 140 ft. for aerials — 
_ where two or more wires are sion 
(in the case of a two- wire aerial, 70-ft. 
of double wire). Z 
Where an aerial is to i used ie tea 
ceiving purposes only, additional length 
of wire may be employed by ete aa 
arrangement with the P.M.G. = 
_ The Single-wire Aerial. —For re- 


ceiving purposes, a single wire will be 


found quite satisfactory and may consist 


= of No. 14 or No. 16 s.w.G. hard-drawn 
a copper, phosphor bronze or silicum-bronze. 


Specially-made stranded wires, either 
bare or with each strand “separately 22 
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Fig. 10. Caen isok et Attachment se 


| eee Sy or Bop? of Building 


<a ‘ ms 


.) ‘chambllcde are an advantage. both ele ce 
trically aid mechanically. ee a 


When the erection of a receiving pera 


Si is contemplated, the first thing to be done _ 


is to make a careful survey of thesituation, - 
~ noting especially : (1) The position, height - ee: 
and distance separating the highest avail- — 
able points, whether flag-poles, chimney-_ oi 
stacks or tall trees. (2) The relative posi- 
tion of the proposed instrument room, 
- which, if possible, should be on the ground | 
floor, and most convenient method Of. =e 
leading down from the aerial proper. 

The down-lead should be taken either — a 
from one end of the horizontal part of the 
aerial or from the exact centre, and must. 
not make an acute angle with the aerial. 

- Obtain the requisite length of acrial_ 
wire together with insulators and (if the 
aerial is being erected between chimney-- 


~ Noe 
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stacks), having received the necessary These bands are illustrated in Figs. ay 


consent of the owners and tenants of the 
houses in question, provide and fix suit-— 
able fittings to which the aerial insulators 


may be attached. 























Fis. 112-Taverted L-type Aerial Sindleswire 


For chimney-stacks a sieht galvanised 
iron band, say 1 in. or 14 in. by } in. in 


section, may be fitted right round the stack - 
and secured by means of galvanised bolts - 


and nuts, as shown in Fig. 9. Alternatively 


standard type corner brackets as used in~ 
the erection of telephone lines may be 


fitted, as in Fig. 10. * 


In order to secure efficient insulation, 


even under adverse weather conditions, 
it is advisable to employ several insulators 
connected in series, say three at least at 








Fig. 12.—T- anes Aerial, Salome Showing 
. Method of Securing pore : 


each end of the aerial proper with a further 
three at the lower end of the down-lead. 
For this purpose, the reel or stirrup type 
of insulator has several advantages, 
namely, great mechanical strength, large 
exposed surface which minimises surface 
_ leakage when wet, high insulation value 
of material and, lastly, owing to the 
method of connecting up, the aerial wire 
does not fall should an insulator break, 
though this is an unlikely happening. 

In general, aerials erected for use by 
amateur experimenters are of two types ; 
(1) the inverted “ L”’ type aerial or (2). 
the “T” type cauat . 


and 12 respectively, from which also will 
be gathered the method of connecting the — 
insulators in series and of securing the 


- down-lead, so that mechanical strains set 


up by high winds are not applied to the 
actual leading-in wire connected to the 
instruments. ¢ 

From the lower end .of the down- iene 
a well-insulated conductor (flexible or 
otherwise) is to be taken through an in- _ 
sulatingtube of glass, pertinax or ebonite, 
which tube should be fitted through a con- 
venient window-frame or the wall of Ubi. > 


- instrument room: ~~ “"<24 

















Fig. 13,—Inverted L-type Aerial, es 


The Twin-wire Aerial. = hart: con- ad 
siderations,of space prevent the erection 
of a long single-wire aerial, the next: best — 
‘plan is to erect a twin-wire aerial, as ee 
and as high as possible, with a lead from — 
each wire joined together just. outside the _ 
instrument room, as shown in- Fig._ anys e 
The two wires of the aerial should be — 
spaced upon light but strong spreaders — 
of bamboo, ash or even metal tube. at 





Fig, 14. se ee Aerial, Twin-wire, for Use aes 
When Space is Restrigtes. ; 

least 5 ft. long, the necessary culation b 

being provided for between the bridle and _ 

the chimney or other attachment. =~ 

The T-type Aerial.—It may ‘be desir- c 

able, in order to make use of, but Bee to. 3 


ays 
+ 

















on th doce: the down-lead, make an 


A "4 ne entrance to the” "building: as 
ss Bcosible.: 
the aerial is. being erected in a more 


m any water- -pipes, several long lengths 
x bare copper wire—some beneath the 
erial and others radiating away from the 
Trument room—should be laid in small 
trenches in the ground (say 10 or 12 inches 
and covered over with soil. Alter- 
ely, a single length of wire netting 
mnecessarily new) may be merely laid 
on the ground beneath the aerial, 
ed temporarily in place by means of 
ae and ry, removed when 


















to have a “natural ’ ” wave- ae 
capacity values distributed over the 
uit of which the aerial forms a part. 
tically this natural wave-length is 
ermined by the electrical length of the 


which it is composed, and their average 
nce above the ground. As_ the 
trical length of an aerial is the dis- 


) the far end of the aerial wire, it will be 
1 that, for a given quantity of wire, an 
ype aerial will have a greater natural 
e-length than a T-type aerial. 
essity for making connection to the 
uC age Y of A. T-type acrial will also be 


me | os SaaS Pela: slightly 
erent from o one _ another. 


3 te aan with wes aerial ‘proper; an 


‘ticular circumstance. 


re ek iter: -pipe, will: be found most con- 
ia ee in ee awe ees 7 


less open space, however, and away 


this is determined by the inductance 


al together with the number of wires 
nce from the earth connection direct 


The . 
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It is impossible to lay down hard and ~ 
fast rules regarding the erection of aerials 
for amateur experimental purposes as _ 
conditions vary, but a few trials carried 
out along the lines indicated in the fore- 
going will quickly show which arrange- - 
ment gives the best results in any par- ~ 
Great care should 
be taken over the insulation of a small 
aerial in particular, as the total amount 


of energy picked up does not leave much 


margin for leakage. All joints and con- 
nections should be carefully soldered, 


making use of some non-acid flux in order — 
to avoid subsequent corrosion and weak- 


ening of the wires. 


MAKING A> LONG. DISTANCE CRYSTAL 
RECEIVING APPARATUS 

There will now be described a compact, 

long-distance receiving apparatus of 


‘proved efficiency ; full details of construc- — 
tion and specification of quantities will be 


given to enable any reader to make for 
himself a similar apparatus. The set 


_ embodies several features believed to be  - 
original, and.is specially adapted for ease 


and quickness in manipulation (the former 

in particular being of great value to in- | 
experienced amateurs). Fig. 15 shows the 
complete apparatus, with the front and 
top of the box removed, and it will be seen 
that the outfit is quite compact and port- » 


able. 


General Description.—The set in- 
cludes an inductively coupled tuner—tha+ 
is, a tuning coil in which two separate — 
windings are used. The primary winding, 
which is in the aerial circuit, acts induc- | 


_ tively on the secondary winding, to 


which is connected the detector circuit. 
The windings are tapped. off to contact 
studs, and these, together with thei- 
respective switches for both primary and 
secondary coils, are at one end of the tuner. 


_ The coils are totally enclosed,and therefore - 


are not liable to be damaged by any care- 
less handling. 3 
Referring to Fig. 15, the contact: ide 


of the primary coil will be seen with the — 


aerial tuning switch in a vertical position 
half-way round, and below are the contact 
studs (thirteen in number) of the secondary 


~» 


14 - 
with, in this case, two Ae switches, 
the reason for which is as follows: If the 


primary tuning switch is in the position — 


shown, the current from the aerial enters 
the primary coil at a point approximately 
half-way along, traversing all the turns of 
wire between that point and the far end 
_ or back of the coil, where it passes away — 
to earth. The. number of turns included 
in circuit ean be increased or decreased 
by moving the switch to the right or left. 
The number of turns of the secondary ~ 
coil included in circuit can, of course, be 
varied in a similar manner; but, in 
addition, the position of the required 
number of secondary turns in relation to 





Fig, 15.—Long-distance Receiving Apparatus 
(Crystal) with Front and Top of Box Removed 


the active primary turns, or what is 
~ technically known as the “ coupling,” can 
also be varied by operating both of the 
switches at once in the same direction. 


For instance, referring again to Fig. 15, 


when the secondary switches are in the 
_ position shown, the whole of the secondary 
coil is in circuit. 
switch is moved down to the centre stud, 
half of the turns will be in circuit from 
the middle of the coil to the far end. The 
— coupling is then said to be “ tight.” _ But 
if the lower secondary switch -is moved 
_ six studs to the left (the upper switch 
_ being replaced at the left-hand end stud), 

_ the secondary turns in circuit will be those 
| from the front of the coil to the middle, 


' type, the vanes of which revolve. 


If the upper secondary — 





Se away Bon the iota one of t ae 
primary. The coupEne, is now said to Der 


5% loose. e — 


It will, of course, be Baek phates many 
Saeuniadate degrees of ,coupling are 
possible, and, further, the adjustments — 
can be made quietly and quickly, while 
_ listening to signals, until the est ; position 
is found. — Z 

In the bottom left- bande corner is fitted a 


- a small tubular condenser (the inner tube - 


being shown projecting about half. 162 
length), the purpose of which is to make — 
a close adjustment between any two. Se > 
of the primary circuit se SO” obtain. more 
exact tuning. . “ 
Of the terminals on the otroat. of ihe; 
instrument little need be said at present, 
except. that the top right-hand terminal — 


is for the aerial lead, the top left-hand _ 


one is for the earth connection, whilst 
the two in the bottom eae hand corner 
are for the telephones. — aes" 

On the top to the left is a mene 
condenser for adding capacity to the 
secondary circuit. This condenser, 2 ath 
will be noticed, has the movable ‘vein 
arranged to slide horizontally in between — 
the fixed vanes, the dielectric being glass 
and will be found to be much more easily 
constructed than the circular half- -plate. 





= 









“The blocking condenser is not visible, - 
being fixed to the under-side of the coil- 
cover just. below the variable. condense r. 
The telephones are connected across the — 
blocking condenser. On the right of the 
variable condenser is the detector, made — 
to such dimensions as would allow a small 
glass tumbler to be utilised as a-cover. — 
The crystals are zincite and bornite. : 

The remaining space on top of the Soil 
is used to stow the telephones when not — 
in use, and there is room enough to fit a — 
battery and potentiometer if desired, — 
_ though the author has not yet found Shier 
“necessary with the crystals specified. = 
_ Capabilities of the Apparatus.— “As 
to the capabilities of the set, the following 
will give an idea cof what can be acoomn 
“plished. F oe ek en aa 
~ The position of as rater Ss. residence 
‘would not allow of either a als or a mee ras 
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yper) “suspended | ives ae 
sach 3 ft. 6 in. long, the latter 
d to window frames at a height © 
20 ft. only above ground level. 
distance between spreaders was 
and the lead-in was taken from the 
‘ id. mous the window SPEC; 


ne above- ‘lecoHbedl al ood 
ere received from Seaforth; 
hu, Cleethorpes, and Clifden, . 
shi Soff te west coast. 


5 a es among ese 
als were received from all 


out in the Atlantic. Clifden 
oe clear and loud, and was 
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=—_e *, 
‘ 


Se | may ps6 So tmatatet te a piece 
-in. ebonite, if desired. = 
pits by 74 in, by-3 in, thick. 

ae ‘*8 mm. thick, or cardboard tube 


- Se iron screws, 1k in. “tong. 
ee iron screws, } in. long. 
= r striy sige # in. wide | 





ne originally. user acs con oo ee 


2 or 8 yd. of “sticky ” 


st metal-thread, 


2 metal-thread round- -head brass screws, 2 
long by } in. diameter, with 2 washers and 


NOE 28 Ww. Ge d.c.c. “copper wire. 
-3 oz, No. 36 W.G. d.c.c. copper Witt.= a 
= box of small tacks, about 3 in. long. 


TUBULAR CONDENSER s a bs! 
1 pices of thin brass tube, 13 in. long, # in. m-_ : 


~ side diameter. 
1 piece thin brass tube, 7 in. long by 3 

- diameter. = 
insulating ae 
3 round-head brass wood screws, 4 in. long. 
1 wooden knob or handle and { 

brass washer. = 


: = piece. of insulated flexible wire 2 ft. long. _ 


_— BLOCKING CONDENSER = 
a3 square 6 in. by 6 in. of 430 teak (to make ee 
and. top). . 
-1 sq. ft. of thin sheet zinc. : 


2 small terminals (screw-in type). — . 2 gine 


*Y Prespalin (already specified). 


“The i 4 round-head. brass wood screws, } in. long. — 


VARIABLE CoNDENSER 


sq. ft. 4-in. teak (to make box). 

sq. ft. thin sheet zinc. 

small brass nuts and bolts, 3 
diameter. 

knob (off rubber stamp. or serewdriver). 

small brass terminals (screw-in type). et 

in. of electric light flexible wire. 

6 old quarter-plate negatives. 


| 0 alll on 


{OO WO rt 


DETECTOR 


tioned stations and from — Zincite and bornite crystals. 


‘pe 


1 4-in. square pattress or switch base. 


long (brass rod, or even tube will do). 
“2- small brass cartridge cases (one } in. and one 


pte in.). 
BT piece springy pilD brass, : in. wide by, say, 
4 in. long. > 
1 piece hard strip frase about L in. thick by 
14 in. long. : 


1} in. Jong by 4 in. diameter. © — 
in. 


2 nuts. 
2 small terminals (screw-in type). 


1 terminal fitting out of electric light ceilimg rose, — 


or similar fitting (see construction). 
‘lL small glass cover (small tumbler will do). 


= ~ 


? 


~ SUNDRIES - 


About 6 va: No. 20 or No. 22 d.c.c. copper wire = 


for various connections. - 


2 large terminals (bolt-through type) for aerial .. 


and earth leads. . 
2 smaller te for telephone. pounce Ones 


- Originally designed with a view to low 


ScEE the set as described, employing 
ae as specified, gave excellcnt 


& 


in. long: by in. 


Shellac varnish (say about a gill). epg ee 


in. outside 


1 piece of rod ebonite, } in. diameter by 1} i in 


See peal brass. screw, 


Mi 


in. diameter MS 


«Sa 


- presspahn as in the original set. 
desired, the “ 
_ able condenser, having a maximum capa- — 


~ 
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- results, and me for ‘some years given 
satisfaction to great numbers of amateur 


experimenters, especially beginners who 
had no previous experience in matters 
wireless. 

As wireless materials are now readily 


obtainable, however, certain modifications 


may be made if desired with a view=to 


obtaining a more efficient and workman- — 


like set. 
Such modifications refer to the materials 
to be used rather than the dimensions or 


- arrangement of apparatus, and comprise : 


(1) The use of an ebonite panel carrying 
all contact studs, terminals and’ tuning 
switches, in lieu of the teak originally 
specified. ‘This will, of course, necessitate 
the use of metal thread screws, say No. 4 
or No. 5 B.A., for the contact studs. (2) 
As strong cardboard tubes up to 6 in. 
in diameter are now readily obtainable, 
there is no necessity to make the formers 
on which the inductances are wound of 
(3) If 
rotary vane ”’ type of vari- 
city of approximately ‘(0003 mfd., may. be 
substituted for the sliding- plate type of 
condenser described. (4) A potentio- 
meter may be-fitted and connected in the 
detector circuit (between the crystal de- 
tector and telephone receivers) to enable 


other crystal combinations requiring an ~ 
initial potential to be applied to the point 


of contact, to be tried if desired. Such 
other combinations are (a) tellurium- 
zincite ; (6b) zincite-chaleopyrites;  (c) 
carborundum-steel. (5) If desired, a 
three-electrode thermionic valve may be 
employed as a detector and will permit 
the reception of continuous-wave signals. 
Later in this chapter is described a com- 
plete and compact valve panel which may 
readily be used in conjunction with the 
receiving set about to be dealt-with, the 
valve panel either forming a separate unit 
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apart. from the receiving set or, being 


‘mounted above the tuning coils, forming 


part of the set, a point the individual will 
decide. 

The Tuner.—With regard to the actual 
details of construction, the largest item, 


namely, the tuner, will first be dealt with. 


‘inductance. 


Ne 


Take the two 4-in. att dises, and i in the 
centre of each bore a hole, ? in. in diameter 
in one and } in. in diameter in the other. 
Then, having cut off from the sheet of — 
presspahn a piece measuring 9 in. by 1 ft. — 
14 in., tack it to the edges of the two 
discs, forming a cylinder a little over 4 in. 
in diameter by 9 in. long. This will leave 
a lap of about 2 in. Tack it at the ends, 
join or fasten. ‘down along the cylinder 


with glue, and give the whole a coat of 


shellac varnish. Obtain a piece of tubing 
about 8 in. in diameter by 2 ft. long, and 
having: plugged one end with wood, pass 
the plugged end through the ?-in. hole in 
the end of the Giese Insert a wood, — 
screw through the 4-in. hole in the opposite 
end, and screw it into the wooden plug 


sufficient to hold and yet'allow the cylinder : 


to revolve- easily upon the tube. An — 
ordinary thread reel attached loosely to~ 
the latter disc will serve as a handle, and ~ 
if the projecting piece of the tube is now 
gripped in a vice or clamped to a table — 
or bench, the cylinder is ready for the — 
wire to be wound on (see Fig. 16). - 
Mark off the clear space lengthwise — 
between the tacks into twelve equal parts, _ 
as shown. Now take the No..36 w.c. — 
d.c.c. wire, secure it by means of a small _ 
brass screw to one of the discs, leaving a 
loose end of the wire about 1 ft. 6in. long, 
and wind it evenly round the cylinder, 4 
beginning just clear of the tacks. As the © 
wire reaches each of the eleven marks, — 
make a loop of about 1 ft. 3 in. of wire z 
(measured double), giving it a twist.close ~ 
to the cylinder to secure it. Allow about — 
1 ft. 6 in. of loose wire at the termination 
of the winding, and secure to the disc as 
before. The wire must all be wound close — 


(that is, touching), and as- smoothly and. | 


evenly as possible. Ep 

There are several. different methods -of — 
making the tappings from the inductance 
coil. The method just described is very — 
simple, but has the disadvantage that the _ 


double wires of each tapping have to be ~ 


traversed by oscillatory currents in the — 
By a better method, at each — 
tapping-point: the wire is bent back on. 
itself (say for 3 in.), and the small loop thus — 
formed is taken between the finger nn 


y Sah oy Pe 
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Aas eating sing? then continued, 


oy ag cut at the outer end, the two 


Re 16— : BS ahr dary Golinder Mounted on 
Bs ae Ready for Winding 


terratively the insulation may be re- 
ed from the wire as each tapping- 
t is reached, then when once the loop 
oe and twisted Op tight, it need not 
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an le care being taken to 
t the wood is ‘thoroughly dry. 


ye 


afl a bee Ta as ee ticy 49 ee A ey 
cab ee fice Es = eos 
h Zs 


. ingsthe loop standing. Each loop is — 


Divisions for Tapp ings 


NE * Pes OF ai 


= th } ‘ = < 


ee. 
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Place the point of a pair of compasses in 


the exact centre of the square, and 
describe two dotted circles, one 44 in. in 
diameter and the other 5% in. in diameter, 
to eG the positions. to be occupied 
by the secondary and 
primary coils respectively - 
when fixed in position. 
Then mark off three new 
centres, a, b, and c (Fig. 
18), the first bemg 2 in. 
above the original centre 
_ (that is, the centre of the 
- square), the second 2 in. 
‘below it, and the third ? in 
below the second. About the 
first centre (a) describe two-thirds of a 
circle having a radius of 2% in., and about 
the second centre (6) a half-circle having ~ 
a radius of 24in. Mark off on the former . 
either twenty-nine or thirty equal divi- 
sions and-on the latter thirteen. These are 
- the centres for the contact studs, and the 
distance they are apart depends on the 
size of the washers and screw-heads form- ; 


_ing the studs. 


Drill a hole 4 in. in diameter through — 





Figs 18. —Contact Studs, Terminals, etc., 
on Front End of Tuner 


the pertreee tt, 6 and c, also holes of the 


same diameter for the screws, securing the 
coils to the square ends in the positions 
shown at s (Fig. 18), and for the four 
terminals, with one #-in. hole for the 
tubular condenser. 

All the brass contact screws may now 
be fixed in position, with one smallwasher 


j 
5 4 
5 . 
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Kidin Shechead Stes oo ae screw 


them up tight, but leave room to slip 
the wires from the coils under, between the 
head of the screw and the washer. As 
close as possible to each of the upper or 
primary contacts, but in such a position 

as to be accessible from the back after the 


coils are fixed in place, drill a small hole | 


(say ;/5 in. in diameter), through which 
to pass the wires when connecting up (see 
Fig. 18). 

Similar small holes are also required 
for the lower or secondary studs; but in 


this instance they may all be drilled close_ 


to the screw-heads on the lower side, and 
having temporarily fixed one of the 53-in. 
wood discs to the back by means of wood 
screws through the holes s (taking care 
to keep it central), drill them through the 


Primary 


_ switch Secondary 






Contact 


Front of Tuner | = 


Fig. 19.— Sectional View of Front End of Tuner, 
Showing Switches and Method of Securing ihe 


disc as well. Mark on the disc the three 
_ points where the screws of the tuning 
switches will come through, and either 


drill or gouge out a recess to allow the 


head of each screw to enter. Mark the 
disc and square end-board to ensure their 
béing fitted together again correctly, and 
take them apart. 

If it has been decided to substitute an 
ebonite panel for the teak end-piece 
originally specified, it will be necessary to 
fit contact-studs having metal-thread 
screws (probably No. 4 or No. 5 B.A.), 
and holes for these should be carefully 
drilled and tapped in the ebonite. The 
application of a little thick shellac varnish 
to the screws before inserting will ensure 
that the contacts remain tightly in 
place and will dispense with nuts. 
Whether nuts are fitted or not, it is ad- 
vised that all connections to the contact 
studs should be soldered to the screw- 


— or handles. 


Swit ches 


- shown at w (Fig. 18). > 
~ which the small holes have just been drilled — 


far end of the coil (see Fig. 20). 


when being wound) ; 


and proceed to wind in the same directio 





pein (behind the ares aaa Tox this pur- a 
pose the diameters of the primary former 
or tube and of the pitch circle of primary — 
contact studs should be proportioned so 

that the screw points project clear behind — 


the ebonite panel to facilitate seoEgorne, - 


up. 

Cut. off from the length of springy brass 
strip three pieces to make the ones 
switches. Shape them and fit small knobs — 
Drill a hole in the end of,each, — 
equal to the diameter of the metal- thread = 
screws, and having passed the latter — 
through the end-beard from the back, with — 
a washer and the bared end of, say, a. 
1 ft. 6 in. length of insulated wire under — 
the head of each, and secured them firmly — 
with nuts, mount each switch between — 
washers on its respective screw. Fig. 19 — 
shows the shapes to which the switches — 
must be bent, also the method. of feces 
same. ) 











| os - 
Fit four sma screws to act as stops, as a 


‘The disc ‘through — 
must. now have a 2-in. hole drilled. throug! ee 

the centre, and be screwed to that end of | 
the secondary coil in which there is also 


rtp 
‘ 





a 3-in. hole, the loops of wire from one 


end to the other of the coil being threaded — 


’ consecutively through the small holes, — 


noting carefully which is the wire from tha 
These. = 
wires may now be bunched together and fe 
tied with a piece of tnipe to keep i ous 
of the way. ; : 
Screw the remaining 53-in. disé 6: thee 
opposite end of the secondary coil (having 
first drilled a }-in. hole in the centre of it — 
for the screw on which it has to revolve | 
cut a piece of press-— —— 
pahn of the required. size (about 104 in. E 
by 1 ft. 7 in.), and tack it to the discs 





(gluing-down the lap as before), making — 


a cylinder 104 in. long by a little over — 
52 in. in diameter After giving it a coat. 
of shellac, mount it on the piece of tube _ 


-as before, attach the thread reel, and it ‘is 


ready for the primary winding. = 
Take the No. 28 w.a. d.c.c. wire, secure _ 
it to one disc, leaving about 1 ft. 6in. loose, = 







as the secondary, fapping off as s follows : 










a then fee a eee ie 
called), another ten turns | 
further ten and tap ; now 
ining space into a number 
SO 9 that the total number of 
























as eal on ste Front: of the 
ibe Tees the: coil, PeePEeE as 


h fants is Scat te a ae ae 
00 ee wire towards eae far end, 


a wires seas one of the 
‘holes corresponding to the 

3c 
hen. all are See pees 


ore 


es rhe wires s should 
Bee eon much trouble. = 
EC is f 


some » slight variation in 
embly will be required if an 
panel is being fitted, and it 
be found advantageous to 
t equal to about a quarter 
mference in the wooden disc 
arate small holes. | 

ngth of wire sufficient to 
f soldering to the contact screws’ 
lowed, and when the connec- 
pleted this Pes may be 
e the coil. = 
fully remove he. Faenlatior. 
re close to the contact screws, 
under the head of its allotted 
een. t the screw-head and the 
ently serew up tight. The 
ust wie exercised . in re- 


through which the wire — 


moving the ablation: and the connecting 
up of this fine wire,as same is easily broken, 
and should a breakage occur at this stage 
a great deal of trouble would be caused. 
The primary wires may now be treated 
in a similar manner, this time, however, 


beginning with the first loop and not 


with the single wire at the far end. 

The diagram (Fig. 20) shows all the con-— 
nections from the primary and secondary 
coils to the contact studs, and reference 


to it will clear up any points in the fore- 


going. description which BAe not be quite 


understood. ~ 


The two large terminals may now be 
fixed in position, as shown at A and E 


_ (Fig. 18), the wire from the aerial tuning 


~ PRIMARY 


SECONDARY 





Fig. “20, —Diagrams of Connections from Coils 


to Contact Studs — 


~ : aa 


switch bene connected to terminal at A 
_and the loose end of the wire from the far 


end of the primary winding being con- 


nected to that at E. 
- The remaining 74-in. square of teak 
may now be attached to the disc at the 
far end of the coils by means of three 
wood screws, the cover screwed on, and 
~ the tuner is complete. ; 

The Tubular Condenser.—The next 


item to be constructed is the tubular con- 


denser, and it will be found to be a very 
simple job compared ote the previous one. 

-Take the piece of ?-in. inside diameter 
brass tube, make saw: -cuts in the ends, 
and -bend. to form lugs for securing the 
tube to the ends of the tuner, removing 
the portions not required. The overall 


length, when finished, should just allow 


of its being inserted between the coil ends. 


a 


ee. 
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Cut away half of the tube on the inner 
side at the far end for about 3 in. long, 
to allow the flexible conductor from the 
inside tube to move in and out, and fix 
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The Blocking Condenser.—The small 
blocking condenser is made of seven pieces _ 
of thin sheet zine, 2 in. long by 14 in. wide, 
each piece being left with a projecting 


NS 
hy 


in position exactly opposite and in line “tab” about #¢ in. long, interleaved | 
| with pieces of presspahn 
Poeatas Front of or paraffin-waxed blotting 


Tuner 











= Qu 


Tube 


with the j-in. hole in the front of the 
tuner. Fig 21 shows. what is required, 
and Fig. 22 shows the condenser in posi- 
tion between the ends of the tuner. 

The piece of 2-in. outside diameter tube 
must now have a small woke (say 315 in.) 
drilled through it about 4 in. from one 
end, and a groove filed round it in line 
with same. The bared end of the flexible 
wire is then passed through the hole 
from the inside, wound once round the 
tube in the groove, passed through the 
hole again in an opposite direction, and 
soldered to the tube. Plug the opposite 
end of this tube, and, having attached a 
handle or knob of some description with 
which to move it about, wrap it carefully 
from end to end with the sticky tape, and 
coat it with shellac. Insert the flexible 
-cord through the ?-in. hole in the front 
of the tuner, foHowed by the brass tube. 
The inner tube must slide easily in the 
outer one, and should be provided with a 


brass washer, fixed under the handle, of — 


such a size that it cannot enter the ?-in. 
hole. 

The capacity of ‘this condenser is 
varied, of course, by sliding the smaller 
tube in or out of the larger, and it is con- 


nected in parallel with the primary coil. 


by connecting the outer tube, by means 
of a short piece of insulated wire, to 
terminal at © (Fig. 18), and the inner tube, 
by means of the flexible cord, to the ter- 
minal at A. 


? 


f |securing 
De : 
3" Hole 


Fig. 21,—Tubilar Condenser and Method of Fixing 


but -Ol Ko ‘02 in.’ thick ; 


paper. Four zinc sheets are 
connected to one terminal 
and three tothe other. A 
us Inge for When the pieces of zinc | 
are cut to shape (see 4, Fig. - 
ee 
4-in. hole drilled through ~ 
fhe tab, and be levelled by — 
pressing under a hot iron. — 
All the details of construc- — 
tion can be seen from the — 
diagrams A, B, and o (Fig. 28). ee 
For a neater construction of the blocking — = 
or telephone condenser (see a, B and © of — 
Fig. 24), obtain four pieces of mica of good — 
quality, each 1 in. square by about 005 — 
in. thick ;- two pieces of mica | in. square ~ 
four pieces of 
tinfoil each 1 in. long: by 3 2. in. wide; = 


each should have a 


two pieces of soft brass or copper st 


each | in. by 4 in. and about 5 in. thick. — 
To one side of. each of the four thin pieces. = 





_ Fig. 22,—Complete Crystal Receiving 
Apparatus, with Case Removed 


of mica a piece of tinfoil is to be shellac- 
varnished, leaving + in. of foil projecting © 
at. one end. These, are next to be built — 
up one above another, i ODAGTNAIE. particu- zg 
; Fe 

J f ae : : Pe ax 

1 Fas yet 










y that adjacent foils are eeneaed by 


a 
, and foils 2 and 4 at the other. The 
thicker pieces of mica are to be var- 


‘Screw securing 
> ~ Cover 
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1 and that foils 1 and 3 project at one 






spective faite ane squeezed flat in a small 


vice or with a pair of flat-nosed pliers. 
The blocking condenser is fixed to the 
under-side of the coil cover, directly over 
the tubular condenser, with two 
screws. I 
position in Fig. 22. 
The Variable 


condenser has next to 
be constructed. Cut out 
from- a sheet of zine 
nine pieces to the shape 
shown by Fig. 25. 
all ragged edges, slightly 
round the corners, and 
make smooth and level 
by pressing well under a 









mae, a@ war me (not Bes flat iron or 
a es weight. The two pieces 


Fig 24, —Details of Mica-and-foil 

es nip CIN £: Condenser 

opposite. ends are to be folded over, 
brass clips being placed in position 
as s to make: petunia contact with re- 











hot iron. Obtain five or 
six old photographic 
negatives, 


steeping in warm water, 


‘have each cut across into two pieces : 
3¢in. by 2% in. 


Next imakel a case or box of the +-in. 


4-in, 
It.is shown in 


Cans 


denser. — The variable 


Trim- 


and, having - 
removed the films by 


21 


teak, just long and high enough to take © 


the glasses, with a rather wide and pro- 
jecting base to which terminals may be 
fixed, and by which the condenser may 
be screwed to the top of the tuner. As 


the width of this box will depend on the 
_ thickness of the glasses and the zinc sheets, 


it is necessary to leave the top and one 
side loose until these are all fitted together. 


Each end of this box has vertical saw- 






' Sheet 


Fig. 25.—Zine for Vatiable Condenser 


cuts at the top, in which the tats of the 
zinc sheets should be a tight fit, the spacing — 


of the cuts being done from the tabs them- 


i ere, 
Os eat I 
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selves whilst held with the glass plites: 
and the opposite zinc sheets interleaved 
between them. There will, of course, be 
five saw-cuts in one end (the fixed end) and 
only four in the other. Small bolts and 





Fig. 26. —Variable an 


nuts serve to connect the tabs of each set 
of plates firmly together, but it must be 
noted that the holes for same should not 
be drilled until the tabs have been bent 
into shape and squeezed with pliers. To 
- the movable end of the box (with the four 


plates attached) screw a knob or handle 
An old — 
rubber stamp handle will do splendidly. . 


to move the plates in and out. 


When assembling the condenser, give 
each piece of glass a good daubing with 


shellac on that side which is in contact | 


with a fixed plate only, and place ‘in 
position wet. This will prevent the glass 
plates being withdrawn along with the 
sliding zines, though such an_ occurrence 
is not fatal. . . 

The tabs of the movable zines are con- 
nected by means of a short piece of flexible 
cord to one of the terminals on the base, 
the connection from the tabs of the fixed 
plates to the other terminal being a piece 
of ordinary insulated wire. 

The diagrams a and B (Fig. 26), in con- 
junction with the foregoing description, 
will, it is hoped, convey all the DEOL. 
information. 

When completed, the variable con- 
_ denser should be screwed to the cover of 
the tuner, as shown in Figs. 15 and 22, 
taking care to set it back from the front 
edge, so that when the movable plates 
-are withdrawn the wooden end carrying 
_ them is properly supported. 


~ 


A small screw inserted close to the Adee. 


of the top of the tuner will act as a stop, 
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~—- Fig. 27 shows. the cons erBDHE of shee “5 


‘one end being drilled and shaped - to cor- 
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he ae 


pat prevent the ‘plates being withdrawn 
altogether. « — “g 
As already mentioned, a aie ‘con- = 


denser of the rotary-vane type ‘may be 


substituted for the condenser just de- — 
scribed if desired; there — 
are many. excellent — con- 

<rrnnne é densers now on the market 
at reasonable prices. a 
The Crystal Detsctoks ore 
i | —Only one more piece p 
of apparatus is now re- 
quired to~- ‘complete the as 

- set, namely, the detector. 
Bey : “ will be found to be y 
eee great. advantage — =to'S 

, ye: this under a cover ~ 
of some sort, in order to protect he, ae 
crystals from dust. = te Bie 
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detector, the crystals being zincite and ‘3 
bornite. The pillar is made of a piece of © 

ebonite 1} in. long by ? in. in diameter. — © 
A hole } in in Gintecter drilled through — 2 
the centre, and then a piece } in. long is 
sawn off one end. The arm which carries — 
the upper crystal (the ATE is made — 
from a piece of the springy brass 4 in. we = 
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respond with the ebonite pillar. The other — 
end has a small socket, with set-screw in a 
the side (out of an old ceiling” Tose), a 
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Coil Cover 
-«*Fig. 27.—Details of Zincite-bornite Detector 4 


attached by means of a small bolt aa doe 
This must be attached so that it can ieee 


- moved radially, which permits of the — Se 


whole surface a the lower ee belt 
utilised. : | 




























a Tate. as ne upper ESAT mide connect one to the bolt which passes 


the bottom, and a fine brass pieces of insulated wire. Both these con- 
in. long, inserted, the head of the’ nections-are, of course, underneath the 


-ystal has been fixed in the cup (by to the coil cover (by means of two screws 
, solder in the cup and pressing passing through opposite corners .of the 


is passed up through the socket easily accessible. 
brass spring, and the set-screw Connecting up Complete Set.—Now 


m carrying the adjusting screw completed and fitted in position, it only 


at one end the same as the brass connected up, and to give a few instruc- 
the. other end being | ‘slightly tions on working the set. With regard to 


3 adjusting — 
e writer has : 2; ae ; | SECONDARY 
ewithucite +. he | Sees | ; 
| a tke pee. : = Vi0< 


— see Se ; a= 
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_ Fig. 28, Complete Diagram of Connections of Crystal Receiving 
wos ; Hele a 
| the: ¢ Sameer 
asher, ‘the. brass” spring, the: thé accompanying description, will show 
and the top of the pattress (which — exactly what is required. 


yase) in the order named, and —— The ‘connections for the primary were 


a r ; pau 
t UL ees aoe : 
mee] = cla 
Eee AS i “B- GSn-% 
Bia naan Efe S 2a & a5 
a the top of the _ Lae ty 
ting screw should ne = eS ee @it 
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rt fitted i in place, the position to be was fitted ; but the diagram will, perhaps, 
pied by the lower eee will be As enable them to be better understood. 
§ _ The secondary circuit is connected up 
as follows: Connect the lower secondary 
switch to the upper telephone terminal, 


hleckang condensers. Connect the lead 


_ lower crystal of the detector, and to the 
unoccupied terminal of the ‘variable con- 
denser. Now connect the upper crystal of 
the detector to the unoccupied terminal on 
the blocking condenser, from which point: 
come outside the glass cover, aoe a wire to the lower Coen one terminal. 


oe, 


e Be \ ) : 3 ' ° = 
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“merely a small cartridge case, through the pillar, and the other to the 
. in diameter, with a hole drilled bolt which secures the base-plate, with 
being inside the case. Then, after — base and out of sight. Secure the detector — 


1 in whilst molten), the point of  pattress) in a position where it will be 


- . -that all the component parts of the set are 


ce of 4-in. hard brass, shaped and remains to explain how they are to be — 


and tapped to take the Tp in, by the former, the diagrams (Fig. 28), with 


ee 
ar 


a nut underneath. With this _ “made when the tubular condenser TC 


» »from the upper secondary switch to the — 


i | 
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As previously stated, the carienioeos: 


of the box in which to fit the complete 
apparatus is left to the individual taste of 
readers, come of whom may, if the set is 
not likely to be moved about, decide not 
-to do any more than cover in the open 
sides of the tuner, and mount it on a 
plain base. 

Now connect the wires from the aerial 
and earth to their respective terminals, 
likewise the telephone codes. 

With regard to the telephones, it is 
~ necessary that these should be good. A 
single 1,000-ohm headgear receiver was 
first used in conjunction with the set, and 


gave quite good results, but a double set | 


(4,000-ohms total resistance), used later, 
proved very much better, and, in fact, all 
that could be desired. ° 

* If asmall induction coil can be obtained 
(or an electric bell with the gong removed), 
place it, along with a battery, about 2 ft. 
away from the receiving apparatus, and, 
by means of a push-button, work it inter- 
mittently whilst gradually screwing the 
- upper crystal of the detector down to the 
‘lower one, until a point and a pressure is 
found which gives a maximum “ buzz ”’ 
in the telephones when the coil or bell-is 
worked. 

Working the Set.—Let the first trial 
take place at night, listening for the 
stations in the table given on a later page 
at the times given, and with the various 
switches, etc., set as described opposite. 

Begin ‘with ‘the movable portion of both 
variable condensers drawn as far out as 
possible, without removing same. _~ 

It will be noticed in this trial that 
the lower secondary switch has not been 
- moved, nor has any use been made of the 
variable condensers; but, 
being heard (9-30 p.m. G.M.T.), it is a 
good time to try them. ° 

Reference to the “ list of stations ” at 
the end of this chapter will enable the 
experimenter to “listen-in”’ for various 
stations at convenient times and, to 
facilitate the tuning of the receiving 
apparatus, the following approximate 
adjustments of primary and secondary 
tuning switches will prove useful. In all 
cases it is to be understood that the 
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tuning in between the studs. | 
are not improved, move the primary 
switch one stud lower, and again try he oe 


if Poldhu is ~ 


- hand side), 


a. pa i. te *« Bible ao 
EE ne eee ot phase hg 
apt eS Re ype (na 


secondary nondewaens is either at minimum < 
or some small value. 


Wave-length 


_Imetres © - (from left) : 
~~ 600 5 12." 

900 3 1—3 
1,200 - . 4 OF 7a. ee I—4 > 
2,000 5 or 6 1—5 
2,600 9 or 10 1—7 
3,500 15 or 16 1—8 
4,000 20 or 21. 1—10 

or 11 
1—13,° 
5,600 28 to 30 om secondary 
condenser 


With the primary “switch: on lie stud ~ 
where Poldhu is heard at the loudest, 
slowly push in the tube of the tubular 
condenser, and note the effect. 


condenser. 


+75. 
ce ae 


ey. ere 


~ 


Primary Stud \Secondary Studs | 


ati 


This is — 
‘If signals — 


Having found the best position for ther ; 


primary switch, move both secondary 


switches towards the left, one stud at a — 


_ time, and note the effect. “When the upper — 
secondary switch is at the extreme left-. 


[ee 


hand side, re-tune the aerial with the — 


primary switch, and add a little capacity — 
to the secondary circuit by means of the — 


variable condenser on the top. The effect 


of this should be to bring the signals up 
loud again, the “loose coupling ” mini-— 
mising interference from any aes 
station. > 


_ When listening for ships or other stations : 


using wave-lengths of 600 metres, place 


the primary tuning switch on the first ‘Ore 


second stud (left-hand side), and the 


secondary tuning switches one each on — 


either the first and third studs (right- 


or on the eleventh and , 
thirteenth. - we 


As has been stated, the tuner i is capable 4 


of tuning in Clifden, whose wave- length is 


5,600 metres, without any auxiliary in- 


ductance or “ loading coil,” and when 
listening for this station place the primary 


tuning switch on the twenty-fifth or 


3 
‘ 


ae. 


twenty-sixth stud with all the aie: \ 


































ng switches at opposite ends of the 
ae ae circle of studs), and with probably 
a about half of the secondary variable 
condenser added. - 

With these Gheinietions to guide him, 
om e beginner will, it is hoped, succeed in 
ceiving signals without the discouraging 
shts of fruitless “ listening ” that have 
been the lot of many in earlier days, and 
oe once signals are received, improvement is 
comparatively easy. 

_ As mentioned. earlier in this chapter, 


nuUOUS-Wwave signals being received. 


a ystal receiver alone, such a set being 
itable for reception of ‘damped ” 
wes only. At the same time, pro- 
ded the: distance between transmitting 
d receiving’ stations is not too great, 
dio-telephony may readily be received 
yon a receiving set fitted with merely 
crystal detector. 


erable to: make use of a three- electrode 
aL 

the 1 receiver circuits to secure great 
itivity together with considerable 
Pinca tion of signal strength. 


K 


A KING ‘A COMPLETE VALVE PANEL 
Th. continuous-wave radio- telegraphy, 
~ especially good results have been obtained 


bel 'riode)—the thermionic valve—and it is 
_ therefore proposed to describe the con- 
: struction of a complete valve panel (Figs. 
ae 29 and 30), and explain how it is to be 
used in a receiving set. There are advan- 


~ (c.w.) and “ valve” experimental work 
ee ith a comparatively Bp: piece of 


ae The anktenctonal work is well within 
the capabilities of the amateur ; but few 
tools are required ; the total cost is not 
oi gh, and the instrument may be used 


fre om. the simplest single- or two-slide 


ees: pone tuner. ‘Thus the con- 


; ol in circuit t (that j is, with the secnnnley | 


e addition of a three-electrode valve, | 
‘itably connected, will permit of con- | 


This, of course, is not possible with ane 


However,. in general it will be found 2 


as it is possible by suitably arrang- 


12 in. by 14 


Vy the use of the three-electrode valve (or 


High resistance leak of 


= mx ages in commencing continuous-wave 


ow ith almost any existing receiving set, 


n inp coil outfit to the most elaborate — 
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struction of this one piece of apparatus 
and the purchase of the necessary three- 
electrode valve, 4-volt or 6-volt accumu- 


. lator and high-tension (or anode) battery, 


opens up a wide and extremely interesting 
field for experimentalists. The type of 
valve with which this valve panel is in- 
tended to be_used is the: “ hard, open- 
grid ”’ valve. 





_ Specification —Panel : Ebonite sheet 
7 in. by 5 in. by 3 in. thick. Knob for: 
rheostat; purchased ready-made — or 


turned from ebonite rod 14 in. in diameter 
by 2 in. long, which includes for holding 
in lathe chuck. Rheostat: One disc of 


fibre, 24 in. in diameter by 4 in. thick ; 


3 yd. of No. 21 s.w.c. “ Chronic ” resist- 
ance wire; one brass cheese-head Whit- 
worth screw, + in. in diameter by 1? in. 
long ; one piece of hard brass for contact 
arm, 2 in. long by 4 in. wide by (say) 3 ap ill. 
thick ; two No. 4 B.A. screws ? in. jong 
and two No. 4 B.A. screws 4 } in. long for 
securing resistance ' wire snd 46 ach aa 
~ stops ” for switch ; two No. 2 B. A. screws 
3 in. long, for securing rheostat to back 
of ebonite panel. Valve holder: Four 
brass cheese-head Whitworth screws { in. 
in diameter by ? in. or | in. long. Grid 
condenser: Three pieces of mica,, each 
in. by -005 in. thick; two 
pieces each 1# in. by 1} in., but thicker, 
say -05 in.; three pieces of tinfoil or 
copper-foil, each 12 in. by 1 in. and any 
convenient. thickness: say -Ol in. two, 
DiSee of soft brass (or copper), Ca 14 in. 
by 8 in. and (say) @; in. thick. Grid leak : 

‘pencil-line ”’ 

type. Reservoir condenser: “ Mans- 
bridge” type, in Helsby case, as exten- 
sively used with commercial telephone — 
sets. A satisfactory condenser of smaller 


capacity may be constructed, the materials 
required being 20 sheets of pee or 


copper-foil, each 24 in. by 1} 21 
sheets of mica, each 2 in. by hj in. by 
‘005 in. thick ; and 2 pieces of soft brass, 
each 14 in. by 1 in. by (say) ¢,; in. thick, 
to form end clips and connectors. H.T.. 
battery switch: Ready-made, or a simple 
“knife? switch may be made from two 
terminals and a small piece of strip brass. 
Terminals: Ten terminals in all, of any 
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convenient size and pattern. Contakateny 


box: Any convenient material; 2 in, 
_ deep, and the overall sizes, of course, will 
~ be the same as the ebonite panels, 7 in. 
by 5in. Connecting wires : Well - insu- 






lated bell wire. The. pieces: a mica v shown 
(intended to prevent surface leakage over 


the ebonite) may be omitted if the ‘ebonite — 


is tested with dry-cell and telephone — 


receiver to ensure against: surface Teakage. = 















eT. Swiren. os 


nave Soeners. oS 
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Big 29, Sag ey Aylew of Panel: with Valve” 
Removed 





e Fig. 32.—Details of Valve-pin Socket 
and H.T. or Anode UAENY Switch 


~ Fig. 31. <4 Sctring-ade 2 Ebonite Pant: 
=) Detail of Valve Sockets 





aoe 30. —Back Med of. Panel. 
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may triste Friis Souble due to. fis : 
ea ‘up ‘on ike ue by means “of a terminals working loose. : 
fine glass-paper. Itisthento be | The H.T. battery switch as at o (Fig. 
ced off and drilled as at a and B 32) may also be fitted. 
31 1). Tf desired, the holes for the —_— At this stage the panel should be placed 
-pin sockets may be tapped right on_one side whilst attention is given to the 
ie ebonite from the front and condensers and filament rheostat. ? 3 
ts made to a somewhat different Grid Condenser.—To one side of each 
(see detail B, Fig. 32), and screwed _ piece of mica a piece of foil is to be attached 
om the ‘front. These sockets are by means of shellac varnish, leaving } in. | 
be made as at A or B (Fig. 32), and ___ of foil projecting at the end, as shown at A 
r screwed into place, having first (Fig. 33). The three pieces of mica are 

; ttle thick shellac varnish applied then to be placed together, observing that = 
1e All necessary terminals the foils are separated by mica and that 
Phe. fitted: in place and screwed up _ the two outer foils project at one end and 
- The application of shellac varnish the inner foil at -the other. The two _ 








; _ Fig. 36. i Gouolste Valheccaael wich: External Connections 
for Rocewine 2 W. ‘Sigaals Shown Diagrammatically 
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thicker pieces of mica are to be shellac- 
varnished on one side and placed one 
above and the other below the condenser, 
and whilst the shellac is still “‘ tacky.”’ the 


whole is to be laid on a flat surface and : 


covered with a warm (but not hot) flat iron. 
The two pieces of soft brass should be cut 
and bent as shown at B (Fig. 33), to form 
clips with connecting and securing lugs. 

Wher the shellac in the condenser is 
properly set, take-a soft graphite pencil 
and draw a heavy line (say '; in. broad) 
from end to end of one of the outer pieces 
of mica. Fold over the projecting foils 
- at respective ends, so that they make con- 


tact on opposite ends of the pencil line, 


and place the brass clips in position and 
squeeze up close in a small vice or by means 
of a pair of flat-nosed pliers. 

The completed condenser is shown at © 
(Fig. 33). The best value of resistance 
(that is, thickness of pencil line) is subse- 
quently to be determined by actual trial 
under working conditions, and when cor- 


rectly adjusted a light coat of shellac. 


varnish will render it permanent. In view 
of this it is necessary to mount this con- 
denser on the panel with the “leak ” 
outwards and readily accessible. 

Filament Rheostat.—First take the 
resistance wire and wind closely round a 
wooden former about ;5, in. in diameter 
(for instance, a blacklead pencil). When 
released, the wire will spring back some- 
what, and the coil increase in diameter, 
probably to about =% in. The fibre dise 
should be grooved - around the circum- 
ference, as shown in Fig. 34, to afford a 
seating for the coil of wire. The centre 
hole for the spindle and two holes for 
securing screws should also be’ drilled. 
Two No. 4 B.A. screws } in. long are. to 
be screwed into tapped holes in the edge 
of the disc (in the groove) about lin. apart, 
and one end of the wire having been 
secured under the head of one screw, the 
coil is to be carefully stretched round the 
disc, and the remaining end secured. by 
the second screw. Observe that adjacent 
turns of the resistance wire do not touch 
one another. 

‘The dise, with resistance wire attached, 
may now be fitted and screwed in place on 
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ASE larger dimensions. 


the back = the panel, Be th centre rere 


(for spindle) drilled right through the : 


panel. 

Next make, the rotating switch arm. 
Drill it and solder to under side of the head 
of the spindle (4-in. Whitworth screw), 


a 


and’mount up as shown in Fig. 34, ad-— 
justing the contact arm until it presses 


firmly but not too heavily on the wire. 
Rotate the switch clockwise until the. 
contact arm presses on the end turn of 


the wire; mark the position, and fix a _ 
No. 4 B.A. screw in the face of the fibre 4 


disc to act as a stop. This is the “ full-on ” 
position. Rotate - the switch arm in an 
anti-clockwise direction until just ce 
of the resistance wire, which, 


if found — 


necessary, should. be bent dowh a little to : 


allow of easy movement of the arm. Here — 


place a second stop-screw. This is the 
off ”’ Poston: ; 


C 


The }-in. brass nut may be soldered to : 


the spindle if desired ; but this should Sen 
_be necessary, as the ebonite knob, - 
screwed well up against the nut, will a 


as. a lock-nut. Apply a little shellac to— 


fa ts 


ue 
Ss 


the threads at the end of the spindle before : 


finally screwing up the ebonite knob. 


Reservoir Condenser.—This condenser — Z 


Is so called because it aets as a kind of | 


‘reservoir ”’ to the anode or H..T. battery, — 
-in a manner somewhat analogous to the 
usual india-rubber gas-bag” placed between _ 


a gas engine and the gas pipe, in order to 
maintain a smooth and. steady supply. 


ie 


ae 


Poe 
o 


There is no exact capacity required; the __ 


condenser: should simply be as large as 


can conveniently be arranged up to, SAY, 
one-quarter micro-farad. _ 
A condenser built up of tinfoil and 


waxed paper, as used across the inter- = 
rupter of an induction or spark coil, will — 


be quite suitable, provided the insula- 
tion and dielectric strength of the waxed 
paper will withstand the voltage of the 
H.T. battery. 

The necessary materials as specified 
being available, the construction of the 
condenser may be proceeded. with on pre- 


cisely similar lines as in the case of the = 


erid condenser. Similar brass contact- — 
clips will be required, but they Tush be” 


ey 


~ 


a 


- 







2s eonnections Fig 33) Care should be 
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. 37. —Methods of Usind | Valve Panel for 
age > ‘Spark pee 
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| pend afford protection for the components 
-and connections on the back of it. It 
ould | ‘consist of four sides and bottom 


only as the ebonite panel itself forms the : 


p, and should measure over all 7 in. by 
Bris: by 2in. deep. — 
If it is required to fix the eAmplnted 
BS panel i in a vertical position (for instance, 
8 against a wall or board), this may easily 
__be done by removing the ebonite panel 
“and passing suitable screws through the 
‘bottom of the box. Small brass mirror- 


1 view of the simple construction, a view 
, this ‘box 1 18. considered unnecessary.. 


c Binns Box. This: box is simply — 
| ‘form a base for the completed panel, 


| plates may be employed instead, if desired. | 


| oe Pee Ree aa ae oa ees Ss rag cae ae 
Z sires The. Se b = = aa -, r — 

ee 
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This completes the construction of the 


valve panel. Fig. 36 is a photograph ol 


it. (minus containing box), showing the — 


_ valve in place and all ready for putting to 
work. Note the small diagram of con- 
nections mounted on the front of the 
ebonite panel. beneath a piece of trans- 
parent celluloid. 

Operating the Valve Panel.—With 
regard to the method of connecting up and 
using the instrument that has been de- 
scribed, the following points should be 
carefully noted. The principle of the 
“ three-electrode ” valve has already been 
explained. 
of the “hard, open-grid’’-type rectifies 
alternating or oscillatory current applied 
to the grid-filament circuit, by reason of 
_the-grid condenser and leak and simul- 
taneously magnifies the rectified impulses 
as explained above. Thus the valve can 
be made to act as a magnifying detector. 


This particular application of the valve — 


‘is shown in circuits A and B (Fig. 37): 
Neither arrangement, however, is capable 
of detecting C.W. signals. For this pur-» 


pose an additional inductance is required, 
-~as shown at R in Fig. 38 and known as 
” coil. 


the “‘ reactance ” 





Fig. 38. —Method of Using Valve Panel fore 
Continuous-wave Signals 


we 


The actual dimensions of this coil will, 


of course, be determined by the dimen- 


“ sions of the tuning coil with whieh it is 


to be coupled, and the value of inductance 
is best found by trial; but, in- general, 
the coupling between the coils must be 
variable and capable of “ tight’ coupling. 

As an example, a suitable reactance coil 
for use with a tuning coil 6 in. in diameter, 


20 


It should be said that a valve — 


7, 


30 


say 10 in. long ai wound | with No. 28 


$.W.G. wire, might consist of 100 to 150 


turns of No. 32 s.w.c. d.s.c. copper wire 
wound in one length without tappings on 
a 44-in. or 5-in. diameter former about 
21 in. or 3 in. long, and arranged to slide 
inside the tuning coil. The purpose of 
this reactance coil is to pass some of the 
magnified energy in the anode circuit back 
into the grid circuit in correct phase, so as 
_ to increase the energy in the latter circuit, 
_ which is again- applied to the grid itself 
and undergoes further magnification in 
the valve. 


valve as a detector, and consequently in- 
creasing the strength of spark signals, and 


for the best effect the reactive coupling 


‘will be somewhat critical. 

_ If the coupling is increased beyond this 

point, the transfer of energy from the 

anode to the grid circuit is such that con- 

tinuous oscillations are maintained in 

the circuit, and the valve is sald to be 
oscillating.” 


The strength of spark signals under. 


these conditions will be increased enor- 


mously, but the true spark note of the > 


- transmitting station will not be recog- 
nisable. With the receiving valve “ oscilla- 
ting,” C.W. signals may be received by 
means of the interference-beat or hetero- 


which the locally generated oscillations 


are superimposed on the oscillations due © 


to the incoming C.W. signals, and made to 
- give rise to 
quency. A valve receiver provided with 
reactance coil, and thus capable of gener- 
ating the required local oscillations, is 
known as a ‘‘self-heterodyning ”’ receiver. 

C.W. signals may be readily and. posi- 
tively identified by the pure musical note, 
the receiving operator being able to yary 
the pitch of the note in the telephones by 


_adjusting the inductance or capacity values 


of the receiving Sprenees 
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The sequence of operations necessary - 


to enable speech, music, etc., to be trans- 
mitted from one point to another without 
the aid of connecting wires are as follows: 


transmitter. 
This. provides a means of, 


greatly increasing the sensitivity of the 


microphone plays an important part in — 


‘beats’ at an audible fre- 


wiable energy in waves of unchanging — 
mice and paige (@) 





a Sound: waives in air produced by the e 
speech, etc. — 3 
(2) Electric current varied tee the sound 


“waves. 


(3) Electro- -magnetic (or “ wireless my = 
waves controlled by the sound waves. and — 
radiated by a special form of wireless _ 

(4) A wireless receiving - apparatus, eet 
tuned to the same wave-length as the 
distant transmitter. Z aoe 

(5) Detecting device and telephone ee 
receivers. see 

(6) Movements of telephone diaphragms = 
caused by the received variations of »CULa = # 
rent, resulting i in the reproduction of the - 
speech, ete.- 255 

In common with the cominercial ee ae 
telephone systems in everyday use, the 


radio-telephony, but whereas in the for-  _ 
mer case the varying electric currents — 
caused by the changing electrical. aie ee 
of the carbon granules under the action of — 
impinging sound-waves are conducted Bis 
wires to the distant telephone receiver, in 
the lattercase the microphone currents must — 
be applied to, and in some way control, 
oscillatory high- frequency currents which = Se 
cause the radiation of energy in the S 
form of electro-magnetic waves from the — 









— aerial system of a wireless fpavenniet ae 
dyne method (see p. 10 of this chapter), in. 


station, so that not the waves them-— 
selves but the microphonic variations only 
are detected and become apparent in 


the telephone receivers of the ecole ee 


station. : 

The Fyansuieaus Station. At the x 
time of writing, methods of attaining the — . 
desired object require that a wireless trans-_ = 
mitter capable of radiating electro- -mag- 
netic waves of constant wave-length and — ; 
amplitude be employed at the sending 
station, and that either the wave-length or _ 
amplitude (or both) of the emitted waves 
be varied at audible frequency by the — 
‘eurrent changes through a SUR BIy. con- 
nected microphone. SES 

The principal difficulties at the trans- 
mitting station. consist in: (1) Satisfac-— as 
torily maintaining the radiation of appre- — : 
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varying or modulating this radiation at 
speech-frequencies. : 

Any type of continuous-wave trans- 
mitter may be adapted to fulfil the re- 
quired conditions, but for small or 


moderate power “‘C.W. valve sets” are- 


being used in increasing numbers. 

The microphone may be connected to 
the wireless set in a variety of ways, such 
as: (1) Directly in the earth lead. (2) In 


the grid-filament circuit of the oscillating 


valve, usually via a step-up iron-core 
transformer. (3) To a_ special_ control 
valve which in turn is connected either to 
the grid or main supply cireuit of the 
oscillating or power valve. 

A further practical difficulty lies in the 


_ present necessity for switching over from _ 


transmitting to receiving, and this point 
offers considerable scope for PUES | 
work. 

The Receiving Station.—At the re- 


ceiving station, in addition to the usual 


tuning inductances, etc., some form of 
quantitative detector is required. An 


ordinary crystal detector (see an earlier | 


page) is of this type, but in order to obtain 
greater sensitiveness a _ three- electrode 
valve (with reactive coupling) is pre- 
ferable. 

If a valve is employed and provided 
with reactive coupling between ‘anode and 
grid circuits, this coupling, if too tight, 
will cause the receiving set to oscillate, 


in which case the steady emission (or 


carrier- wave) from the distant transmitter 
will give rise to beats and a corresponding 
note in the telephone receivers. Under 
these conditions reception of speech is im- 


possible except in the exact resonance — 


or silent. point, and even then there is 
much undesirable distortion of the re- 
ceived speech, etc. Further, the recep- 
tion of the speech, etc., by adjacent re- 
ceiving stations is interfered with as the 
radiated waves from the oscillating re- 


ceiver form beats with the carrier-wave to ; 


_ which such adjacent stations will, of course, 
be tuned. A reactive coupling may be 


THE AMATEUR ‘MECHANIC | 


ee Ue ae Nes ee ale 


Pe hsete A 2,2 -. Cae 
*% as J 


used, however, and with good effect, but 


once the carrier-wave is heard and the note 
tuned down to silence-point, the coupling | 
should immediately be loosened until the 
receiving set is just short of oscillating. 


PSB 


As this alteration of reactive coupling - 


will incidentally cause some variation in 
tuning, a slight readjustment will be neces- 
sary, particularly as the tuning for con- 
tinuous waves on short wave-lengths is 
very critical. ~~ 


~ 


For satisfactory reception of radio- © 
telephony from: low-powered stations at ~ 


considerable distances, the addition of 


frequency, or both) is advisable and Bee 
necessary. 
The inductance coils and variable con- 


amplifying valves (either high: or low- 2 


densers forming the tuned receiving cir- — 


cuits should be capable of very fine 
adjustment and should preferably have 
long insulated control handles to obviate 
the close approach of the operator’s hand, 


As 


which, on account of added capacity, iS; 


causes an appreciable variation in the — 
tuning. 


bead 


GENERAL ADVICE 

‘Every reader starting oxperienteda 
wireless telegraphy is advised to obtain 
a copy of the official “ Handbook for 
Wireless Telegraph Operators,” which 


can be purchased through any bookseller. 


It contains a great deal of very useful — 
information, together with the official 
rules and regulations pertaining to the 
operation -of. wireless stations, and also 


-a copy of the International Morse Code 


and List of Abbreviations used in sig- 
nalling. \ 


“LIST OF WIRELESS STATIONS 


The list of stations on p. 31, Some 
by no means complete, will prove of 
assistance in identifying received signals, 
and as it will generally be desired to know 
to what particular station certain received — 
call-letters belong, the call-letters are 
placed first in the list. 
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_ | Repairing Wooden Floors 
P. - and Stairs 
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Cutting an Opening in a Floor.— _ the case of leakage from pipes, naturally 
It is sometimes necessary to inspect, this will show itself by damage to ceiling 
- repair or alter pipes, fittings, electric light or floor. Generally, pipes, wires, ete., 
casings, bell wires, etc., that are under are run in the same direction as the 
floors or in the thickness of floors between _ joists, that is, at right angles to the length 


Cor Boren KELIXED 
A bo 





h Fig. 2.—Section Through Floor, Joists 
Siete and Ceiling 


\ 
2008 BOARDS ~ 


Z of the floor boards ; 

otherwise, running 
of the pipes would | 
entail extra ex- 
pense in labour for 
cutting each joist ~ 
for the pipe to pass - 
and also would 
-weaken the _ joist. 
In deciding the 
exact sposition of / 
the hole, always 
consider the con-_ 
se venience of the. 
= j ¥E . user of the room, 
_ the joists. The run of the pipes, ete., the best position as a future inspection 
may usually be determined by finding point, and the avoidance of any dis- 
two points where they appear in the same figurement of the floor by cutting at a 
‘Space (a room, for instance) and taking conspicuous place. ,The floor should be 
the most direct line between them. In well swept before sawing. . 





“Fig. 1.—View Showing > A 


__- Floor Construction 
Opening, etc. 
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Fig. 1 shows bow the floor should be put, 


the two cut boards being shown raised 
The first thing to do is. 


above the hole. 
to punch (with centre punch and a fairly 
heavy hammer) through the floor boards 
all nails which are likely to be encountered 
in the sawing, as also those on the centre 
joist, to enable the cut boards to be taken 
out. 
a brace and }-in. centre-bit, through the 
floor board, at the points x x (Fig. 1). 
This hole should be as small as conveni- 
ently possible, so as not to damage the 
floor unnecessarily, and to make more easy 





Fig. 3.—The Cut Floor Boards with eae So SS 


the plugging of the holes afterwards. 
The position of the centre-bit hole will be 
determined by the positions of the nails: 


in the floor boards, these giving approxi- — 


mately the centre of the joists under- 
neath ; and by taking | in. to 14 in. along 
the length’ of the floor board, a point coin- 
ciding with the edge of the joist would be 
found, against which the under edge of 
the sloping or splay cut should run. — It is 
easy to know whether the hole is over the 
joist, as if, after boring 1 in. to 14 in. deep, 
the bit does not drop through the floor 
board, it is obvious that it is passing into 
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A Sianiine hole is then bored with— 


board to be cut. 


broken away to make more clear the — 


repair to a worn or defective floor, th 


AROCSE RY ; these lines must be parallel ti 






the joist. 
cised to nae the hele for the first time i in’ 
the correct place, though + in. to the other. 2 
side of the edge of the joist wong. be better Se 
than on top of it. 


The top small ad of a pad gaw or Reve 


ie. 


bot: ri 
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hole saw is inserted in the hole thus made — 


and sloped at an angle of, spposnuiel : 
45°. It is then worked along a line pre- — 
viously marked square to the edge of ‘the 
Care must be taken to_ 
keep the saw at the same slope hrengtiou 
the length of the cut. ~ The sawing is — 


repeated at the other end of the boards to — 


be removed. The _ 
second cut can be — 4 
over one or more— 
joists, or, as in 
eo tyres y between — 
two of them. ae 
Fig. 2 shows 
-y the re-fixing « 
a board, the nails ES 
- being inserted on 
the skew or slope 
through both | 
boards, and into- 
the joist. Screws, 
~ instead of nails, 
= ae 
may be used ing 
the same way, and : 
























; eee if se 
hole made will a . 





board is depicte 
splay saw -cut corresponding with the 
edges of the joists. 

By opening the floor in this, way its” 
stability is in no way impaired, it is in- — 
jured to a minimum extent, and the job: : 
is done in a workmanlike way. Ope 3! 

Repairing Defective Floor Boards.— 
To execute properly and efficiently the 


following instructions should be closely 
adhered to. Indicate with chalk lines on 
the floor the extent to which renewal - 
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sts and at right oie to the lengths by hatched lines the part of the floor which 
e boards. Punch tl : ; assumet 

of the boards any nails likely to be ascertained the exact position of the 
tered in the cutting, and then side of the joist, it should be indicated 


































UND FLOORING — ) : 
Bi ths a2 et Bp 
S Of, eee 2 
| x28 JOST ‘ 
PLASTER, CEING—" — . 
ig. 4.—Section Through Floor Joists, ete. yy : 
_ brush with a wire brush or hard N : 
om to remove dirt and grit from the N 
tds, so as to avoid any unnecessary _ N 
mage to the saw. Work of this kind —_ 
rs done at some expense to the N 
. ‘The centre of the joists is prac-. . | : = 
ee eee ee ae Fig. 5.—Floor Plan (Hatched: 
Lines Show Defective Part 
to be Replaced) 
Fig. 6.—View of Floor 
Joists with Fillets to 
Support New Boards 
the line of the nails, and by measur- by means of a line marked deeply with 7 
g 1 in. to 14 in. along the’length of the a knife. — _ a Se ot 
| r boards the side of the joist under- It usually makes a more satisfactory 


th will be ascertained. Then bore a piece of work if the floor boards cut are 
ith a centre bit and brace) in the — not to the same joist for too great a length, 
| to be removed, as shown at points the joints being “ broken ”’ i 
Fig. 5, which illustration also shows Fig. 6. | 
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as shown in > 
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rough the thick- is assumed to be defective. Having ee 
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boards. They — 
generally require a 
little attention at — 
angles. : 

Fig. 7 is a photo- 
graph showing a — 

floor cut up for 
renewal ; the single 

board on the left- 
hand side has been — 
taken up to an - 
original joint, | 
thereby avoiding — 
the boring of the | 
floor as previously 
described. The — 
method of remov- 

-ing a board when 
it occurs in this © 

: | convenient posi- 
cous, tion. is, “first “to 

punch through all — 

the nails on the. 
as . four or five joists | 

The line for the saw cut having been nearest the end, then to raise the end by — 
clearly marked, insert a keyhole or pad — leverage, and to place a piece of wood - 
saw, and then cut so far as to enable a across the opening formed, to preverit its-— 
hand saw to be insertec with which tocom- falling back again; then the remainder — 
plete the cut.. Be careful not to take too of the board is easily wrenched away. __ 
long a stroke with ; 
the saw, especially 
in the case of upper 
floors, because there 
is only the thick- 
ness of the floor in 
which to work and 
there is a_ great 
risk of damaging 
the ceiling _under- 
neath. 

The whole of the 
cutting having been 
carried out in like -~ 
manner, and the 
boards removed, 
knock down with 
hammer all nails, 
and trim and gener- 
ally prepare the 
ends of the old 
boards with a 
sharp chisel ready 
to receive the new 





Fig. 7.--Opening in Floor Showing Fillets to Support New Boards 
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Fig. 8.—Section Showing How a Wooden Staircase is 
Constructed, and Indicating Worn Parts to be Renewed 5 
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‘The new floor boards will be supported 


Biko fillets are 2 in. by 1 in. im cross- 


Fit 9.—New Nosing Ready for Fixing 


ie flush with the tops of the joists. 
__ By punching down the floor brads and 
cutting through the old boards with a tenon 


age, the provision of fillets is obviated, the 
- new boards resting on the joists direct. 


ee genet should be taken for each board, and 
~ it is not wise to cut, say, four or five’ the 
ame length before fitting the first. To 
cut, fit and fix one board at a time is much 
more satisfactory. Floor boards of the 
ame width as the old ones should be 
tained so as to avoid a patchy floor as 
aa uch as possible. The fact that the new 

boards are not of the same thickness as the 
old ones may possibly give trouble; but 


boards or slightly cutting or planing 
_ them where they come over the joists. 
Sox _A slightly thinner board gives less trouble 
os than a thicker one, as it ds easier to “* pack 
agg ” than “ thin down ” over joists. 
: A special word of caution : 
ete part of a floor in this way is seldom a satis- 
actory remedy in a case of dry-rot, as 
= the remaining timbers are almost sure to 
~ be infected with the spores of the fungus. 
iif removal of all the timber is out of the 
ie question, see that all timbers and boards 
: ao and new—are pee treated with 


9 


aA, , tty ~*. ¥, 


: on fillets nailed to the sides of the joists. 


Oh j in. ‘long. Figs.4 and 7 show the fillets” 


saw, after. raising them slightly by lever-- 


oon replacing the new flooring the exact . 


t is easily overcome by packing up the 


Renewing. 


- dotted lines. 
cut down square at the back of the new ~ 
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a solution of corrosive sublimate or with 
soliignum. That will considerably help. 
Repairing Worn Stair Treads.—Fig. 8 
shows a staircase in section. As will be 
seen, it consists of a string or side piece of 
wood usually 1$ in. to 2 in. thick, into 
which is cut in or housed the treads 
and risers. These are wedged up, glue 
blocked, and bracketed together.’ The 
treads have rounded front edges forming 
the nosing, and a bead moulding is placed 
under same to improve its appearance 
and to cover the joint. At A the lowest 
tread is shown to be worn, and it is this 


front portion which should be renewed. | 


The first operation to reinstate this por- 
- tion of the tread is to cut the nosing diagon- 
ally with the tenon, saw. A similar cut 
_is made at the other end of the tread just 
beyond the worn portion. Next chip out 
this worn portion between the saw cuts 
with a firmer chisel and mallet, taking care 
not to split the tread beyond a line adjoin- 
ing the two back extremities of the saw 
cuts. The surface at the back should be 
finished regular and smooth by paring with 
a 1-in. to 14in. chisel. At B this is splayed 


outwards, so as to form a.good bearing 


for the new nosing to rest against. Obtain 
a true surface with the chisel to ensure a 
good joint at this point. The section of 
the piece of wood removed is indicated by 





Fig. 1) = shkea-nailing New Nosing 


It will be obvious that to 


piece of nosing to be inserted would not 
make early so firm a piece of work, 


J 


>" 


—_— 


‘being firmly held in a vice. 
visable to run too long a length at once, — 


£9 {t- rule. 
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_ The preparation of the new piece of — 
wood is the next consideration. This 


should be a selected, close-grained, hard 
piece of wood, and planed to the exact 





Fig. i ee or Slant Taking Place of 
Dangerous Step 


thickness of the existing tread taken ay 
the splay cuts made with the tenon saw. 
The edge should then be rounded with the 
aid of a smoothing plane, the piece of wood 
It is not. ad- 


as the thickness and section of the rounded 


‘portion varies a little, which should be 


allowed for and worked to for each step. 


“Having completed this, the angle of the 
back splay is taken in the bevel from the 


existing tread, and transferred to the ends 
of the piece of wood being prepared. Lines 
should then be drawn on the face and at 
the back of it, connecting these points so 
obtained, and the piece of wood planed to 
them exactly with the jack plane. The 
angles of the splay cut made with the 
tenon saw should then be transferred in a 
similar manner, from the stairs on to the 


“new section of wood, and the length be- 
tween the same at back by means of a 
Through the positions so found _ 
_a square cut with the tenon saw should 

be made. 





Fig, 12.—Plan of Slope or Slant 


- Itis clear that a piece of wood the shape 
- and size exactly of the hole cut in the 
and in Fig. 9, on. 
~ the third step up,-one piece so shaped i is 


_ tread is now prepared ; 


Le ones ea gy ey es et oo eee 
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_to the balustrade and wall string. 


aES Fig, 13. s-Cuttins Two Supports from One 
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‘aliea: ready to or Serer Tt is malig = 
dimensioned and shown at c (Fig. 8) for _ 
this exact tread; but naturally it will — 
vary slightly in width and length accord-— 
ing to the defective nature of the tread 
being dealt with. It will be noticed that _ 
the new section has a bearing on the top — 

of the riser on the bed moulding and the 


blocks and brackets, together with the — 


support of the splay cut on the existing. 
tread at the back. 

After carefully adjusting and fitting 
this in position and feathering off the back — 


edge slightly, so as not to leave a sharp — 
-arris or ridge at this point, it is skew- — 


nailed (see Fig. 10) to the existing tread — 
at the back, and nailed ordinarily in front 
into the riser. ae: 
The feathering off at the badk of the new — 
section of wood is shown at ¢ (Fig. 8). - 
The nails most generally used are eal 4 = 
brads, and those about 2 in. long would — 
suit the purpose. Care must be taken 
not to split the new nosing, and if-there ~ 
is any question or risk about so Ue a 
bore the holes required with a bradawl — 


first, and then drive in the nails. 


In most cases the worn portion of eS 
step is in the centre (2 ft. to 2 ft. 3 in. 
wide) ; but sometimes it is worn quite up 
In this. 
instance, instead of making the splay cuts, — a 


the new portion runs through the whole — 





length of the tread, and the rounded nosing — v2 


is worked on. the outside end or mitred — 
at 45° with the existing tread at this point. — 

How to Remedy a Dangerous Step. 
—A bad arrangement, to be found, unfor- _ 
tunately, in a great many houses, is for ae 
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single step to lead down into a a kitchen Ss 
or scullery, or to cross a passage, the — 4 
lighting of the doorway or passage being — 

frequently of the worst. Ug the con Bc 
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ea a eo step ie so much 


3 igerble sis improve upon such a ic is 
convert it into a ee and this can 


ae had better (es we 
rounded off, and 
Che underneath to- 


greater than as 
1 in this figure, — 
ly, 20°. or about 





ye Fig. 14.— Part 
ee Ag 3 Re toh 
J ‘slope fitted | aad Brame 
d ace ‘indicating — 
underneath sup- Z 
oe should be 


Fig. 18 
Figs. 18 and 19. —Two Cross Sections Through Docreat Sinking 


aro ae ee 


ated over ee ee but in the ~ 
Pot the same ae ste adopted for 


na ‘fillets ee for Pelosi) across the 
pe at intervals to give a secure foot- 
. Thet timber used for boarding slopes 
be of the best, and with its grain 
angles to the. line of traffic. Prac- 
s that poor timber, especially if 


ing os the. Bacoron. of. the traffic, 


> “ 


Ee wear. 
~ may be expected, it will be advisable to _ 


| _ Fig. 15. —Section 
Through Part of 


Plan of Door- 
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Sines which become driven int the 
soles of the De engery boots. | 
Doormat Sinkings.—The ordinary door- 


mat, unless exceptionally large and heavy, _ 2 


iS easily displaced, especially if resting on 


~ linoleum. To obviate this trouble a method 


that is often convenient is to form a frame 


of such a size as loosely to fit the mat. The — 
_ frame is mitred at the corners asin Fig. 14, -~ 
and composed of a fillet something like | 
- Fig. 15 in section, this being screwed to — 

_ the floor. 


Oak is very desirable for this 
fillet, since. it is certain. to receive hard 
Where comparatively rough usage . 





Fig. 17 
Figs. 16 and 17. 


— Plan and 
Elevation of 
~ Halved Joint 





~ Frame 





Fig. 19 


use a fillet of rectangular section, with the — 
outer top corner rounded off, and the angles 
halved together (see Figs. 16 and 17). 
Often, however, a sinking in the floor 
~ is the only alternative to placing the mat 


farther from the doorway, or completely — : 


outside it. The sinking-in involves much 
more. work, but results in a better class 
of job. Assuming a boarded floor, first 
the boards are taken up over the affected 
area, about 14 in. is cut off the upper 
faces of the floor-joists thus exposed, 
their tops being finished as nearly level 


as possible to receive the recessed board- 
ing, and the old surrounding flooring is 


next made good up to the margin of the 
required space, which is bordered with a’ 


Cay 


\ 


A 


a 


- gmail fillet rounded _on top as at A in 


Fig. 18, and mitred at the corners. This 
ficure is a section taken on a line parallel 
with the floor joists, showing the old and 
new levels of boarding, which will be sup- 
ported on the joists without difficulty in 
this direction. In Fig. 19, it will be 
seen how it may very possibly be neces- 
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sary to continue the ends of the new boards 


farther than the recess under the higher — 


boards, until they meet the next joist, 
wherever this happens to come, when 


they can be supported upon a fillet nailed - 


firmly on the side of it, as at B. 
Methods of fighting dry-rot in floors” 


are explained elsewhere in SHORE volumes. 


Erecting. Fi ittings on Tiled, “Marble and 
Glass-lined Walls 


Tuts used to be a very difficult proceeding, 
and unless carried out by a highly skilled 


_ workman was generally done badly. One 


of the best of the old methods, in the case 
of a tiled wall, was to nip off one corner of 
each of four adjoining tiles so as to form 
a little hole through which the screw 
could pass to a wooden plug inserted in 
the wall behind the tiles. Generally there 
was a little washer under the head of the 
screw to assist in holding the tiles to the 
wall, and this method was commonly 
adopted for holding tiles to a wooden back- 
ground as in the case of a wash-hand 
stand, etc. 

This method had the obvious disad- 
vantage that. a screw could only be in- 
verted where four tiles intersected. as it 


were, and that in the case of a wall already 


tiled some of the tiles had to be removed 
with an almost certain risk of breakage, 
or the work done under conditions of 
extreme difficulty or inconvenience. 

A newer and more satisfactory method 
is to use a Raw Iplug tool and start a hole, 
exactly where it is required, by very light 
hammering so as to scratch or ‘break the 
glaze on the face of the tile. Once the 


SLATING consists in overlapping the tops 


of one row of slates with another row to 
a certain determined depth, in order to 
break joint, and this operation is repeated 
until the work is finished. The lap is the 


glaze is cut through, the work is carried 


forward by putting the Rawlplug jumper — 
or bit in a brace and boring. out the hole; _ 


perhaps a little turpentine will lubricate 
the tool and assist the boring. Exactly — 
the same method answers for marble,. 


stone, etc., except that there is no glaze — 


to cut through, though it is still advisable 
to start the hole with hammer and tool. — 
The hole having been made, a Rawlplug 


(a little tube made of jute) is slipped into ~ 


a 


the hole, the fitting put in its place, and 


the screw inserted. - 
In fixing Rawlplugs in glass, a different 


i 


method must be adopted. A very hard 


(“ glass-hard’”’) steel drill may be used 
with extreme caution, and the boring bit | 
lubricated with turpentine. 


This is a 


laborious method, and a certain proportion — 


of failures will be met. A more reliable — 
method of drilling a hole in glass would be — 


to use a copper tube corresponding with ~ 


the size of the hole required, to drive this 
with a brace (better still, with a geared 
hand-drill), and to feed the tube with new, 
sharp emery and oil. Naturally the job 


takes time, and petiguce and caution are 


alike eae 


most important part of. slating, and a 
varies according to the gradient of the 
roof ;- a lap, for instance, that would be. 
suitable for a roof with a gradient of — 
1 in 6, could not be used when the gradient | 


~ - N - 
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z to Aho 100) or by the square, beyond 


- which they are sold by weight, and are ~ 


% called “ton” slates. For the former, the 

lap is from 2 in. to 4 in. ; and for the latter 

-up to 6 in. The largest and thickest 

slates should always be used at the bottom 

_ of the roof, the smaller and lighter ones 
being worked up to the top. 


 2-f. rule and a straightedge correctly 
ruled for gauging, a cresting block, con- 


- sharpened and turned down about 5 in. 
_ for driving in a block, a slate-ripper, a 
= trowel, and a challk line constitute an 
iy “ordinary outfit. 

~All slates should be nailed at the 
shoulder with two nails, one on each side. 
They should be holed from the bed side, 
: 80 that when.the hole is made, sufficient 


: the nailhead to lie flush with the surface 
_ of the slate. 
edges are roughly chamfered is the surface. 
om ‘To hole slates with tniformity, a gauge 
he is required, and thé ruled straightedge is 
generally used for this purpose, but a stop 
must be placed on it. A temporary one 
_ can be made from a piece of batten about 
ee 2 ft. long ; drive a nail through it at a dis- 
tance of 15- in. from one-end; and, for 
> holing 24-in. by 12-in. slates at 13} in., 
ae “measure 134 in. from this nail, and at this 
4 point drive another partly through to act 
é. as a marker.. With this gauge the slates 
ean be accurately and uniformly marked, 
and may then be holed with a machine or 
_ with a slate-knife or slate-hammer. 
_ There are various kinds of slate nails, 
BS "malleable, light and heavy clouts, zine, etc. 
_ Malleable and light galvanised clouts cor- 
rode in a few years. Heavy galvanised 
 clouts, or copper nails, should be used on 
is Betting: exposed to chemical fumes. 
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lap increases. 
the remainder ; 


_ A slater’s tools are few in number. A _ 
slate. -knife, a pickhammer with claw, a 


sisting of a piece of l-in. by 4-in. or 14 in. 
_ by F-in. iron about 2 ft. long, with the ends © 


slate is knocked off the surface to ‘allow ° 


The side of-a slate where the — 


- — 


The following instructions apply to the 
slating of a shed or similar roof, using 
20-in. by 10-in. or 22-in. by 12-in. slates. 
The illustration shows a method of laying 
slates on battens, the distance between A_ 
and B being the lap, and that between A _ 
and c the gauge. : 

The’ width of slate cree is called 
the “ gauge,” its width diminishing as the 
The gauge for any kind of 
slating is found by deducting the lap from 
the length of the slate, and then halving 
thus, if countess slates 





Section Through Slated Roof 


are laid with a , 3-in. lap, the gauge will be 
20-3 


ey 81 in. Each course of slates 


“breaks joint’ with the one below it. 
The first course the slater lays is little more 
than half the length of the course which is 
intended to cover it, and is necessary to 
break the joints at the eaves. This is 
called the doubling eaves course, and the 
covering eaves course is brought to the 
same foot line completely to cover it. 


The gauge or margin is set up from the 
foot of the eaves course at each end, and 


a line strained to mark it along the whole 
length. The distance apart of the battens 


at the top edges being 84 in., these dis- 


tances are set up to the ridge, when 
another half course completes the work. 


-Metal- turners’ bother 
and Accessories" 





ae 


Principle of Metal Turning. — As far 
as the fundamental principle of turning 
is concerned, no change has taken place 


from the time when crude lathes “were | 


first used to the present day, when 
machines of a very complicated nature 
and bearing little resemblance to the 


primitive machines are still designated 


“lathes.” In very early times the work 
was revolved between rough centres or 
points by means of a cord and weight, or 
by means of a bow ; in modern machines 


-the work is revolved between centres, or 


by some form of power while being held 
ina chuck. The principle of turning in a 
lathe remains what it always has been, 


that of rotating the work on its axis while 


being cut by a tool. 


The development. of the. modern nie 


can be attributed directly to the inven- 


tion by Henry Maudsley, early in the- 


19th century, and subsequent applica- 
tion of the slide-rest, prior to which 


turning was chiefly done by means of — 


hand tools. - 

_ Sliding, surfacing, and screw-cutting 
lathes are the types most used by metal- 
workers, engineers, and others. The 
term “ sliding ” indicates that the saddle 
can be automatically traversed along the 
bed, and the term 
out that the tool and cross slide can auto- 
matically be traversed at right angles e 
the bed. The word “ screw- cutting ” 
used to denote that the lathe is ited 
with a leading screw and can be used for 
cutting threads. a 


‘CHOOSING A LATHE -— | = 


‘or centre bearings. 


“surfacing ” points 
‘fitting the hollow part of the. centre. ; 


centres which fit. into recesses made in — 


For ordinary use it is not necessary to 
buy either a very heavy or expensive lathe, — 


and generally a 34-in. to 44-in. ee = 


lathe should be large enough. A lathe ° 
with a gap in the bed is very desirable, as _ 
this permits such objects as flywheels to - 
be turned without any trouble. Very little 
exertion is required when using a treadle — 
lathe, if care is taken in choosing a well- as 
made article. The crank should be fitted — 
with a good flywheel, in order to give — 
steady running, and if possible all the — 
treadle motion should be fitted with ball 
The lathe should pre- 

ferably be fitted with screw-cutting mechan- 2 
ism; and also with a slide rest. A back gs 
gear should also be provided in order tos 
allow of slow running, and to enable it to = 
1 and 2 show 





make fair-size cuts. Figs. 


‘a selection of small lathes—all. of them ee 


modern—intended. chiefly, but not cle os 
“a 


a 


for amateur use. 


vas 


fi ln, 


DRIVING PLATES, ETC. 


The Driving Attachment (Fig. 3) is” 
most commonly used for small work, and m 


_is so arranged that the centre a can be — 
taken out and a hollow centre fitted. Itis_ Aa 


usual for clockmakers to use a hollow a 
centre, the pointed ends of the work 








However, it is usual for engineers and — 
metal-workers in general to use pointed - - 


the ends of the work, and when in posi- — =e 
tion the work is said to be “ Belcan the — i: 


Cone Pulley ~ 
_ Back Gear 


Catch Pin, 


Headstock | — . Lathe Ways 


Catch | Tool Box 
Plate ~Slide-rest 


~ Cen tre 


Lead Screw 
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centres.” In Fig. 3 the driving arm. B 
passes through the spindle o, and presses 
against the carrier or dog that is fastened 
on the material that is being turned ; as 
the lathe spindle revolves, the driving 
arm carries the carrier and the work 
along with it. 

A Driver Plate (Hig. 4) is generally 
employed for any work above the sizes 
used in models, etc. The chuck plate a 


is screwed on the lathe spindle, and carries 
the driving peg B. This touches the 


carrier C, which is fastened, by means of 
the screw D, on the spindle E held between 
the centres F and G. 


TYPES OF CARRIERS 

The Straight-tailed Carrier fig. 5) 
consists of a cast-iron or malleable-iron 
frame A, through the hole in which the 
bar of iron passes and is prevented from 
- skipping by means of the set-screw B. 


. The Bent-tailed Carrier (Fig. 5a) is 
made of drop-forged steel, the tail being | 


oval to give additional strength : when 
a carrier of this description is used, the 
driving pin B (Fig. 4) is dispensed with, 
the tail passing through — a slot in the 
driving plate. 

The Double Driving Carrier (Fig. 6) 
is particularly suitable for use with a 
special faceplate having two driving 
pegs instead’ of one, as shown by Fig. 64 ; 
the advantages are that the two pegs 
equalise the strain and reduce the thrust 
upon the lathe centres ; and further, the 


- carrier clamping screw is in a position that | 


prevents it being sheared off through 
improper use as a driver. It is claimed 
that better and truer work is produced by 
a two-tailed carrier; the sizes made will 
carry work from 3? in. to 4 in. in diameter. 

The Heavy Garver shown by. Fig. 7 
is made of drop-forged steel, fitted with 
two_clamping screws, and is intended. to 
be used on high-power machines. The 
screws are no less than | in. in diameter, 
and the 5-in. size weighs 25 lb. It is not 


usual to use carriers of this description | 


for work less than 4 in. or 5 in. in dia- 
meter ; the position of the two clamping 
screws makes it impossible for the work\ 
to shift if the screws are DEOpaEy tightened, 


plate (Fig. 2) can pass through the slot B, 


* Adjustable Carrier. — The carriers 
already described have the objection that _ 
considerable time is consumed in adjust- — 
ing the clamping: screw or screws to each — 
bar that is required to be turned. To 


_ save this loss of time an adjustable carrier 


has been placed on the market. It con- 
sists of two parts A and B (Fig. 8); the — 
top part, fitted with the clamping screw, — 
has three V-shaped grooves forged on — 
each side of the inside portion. The 
corners of the V-shaped ‘part of the lower 
half of the carrier fit into the grooves in ~ 
the upper part in-the manner indicated. _ 
When the clamping screw is released the — 


carrier can instantaneously be adjusted 


within its limits, thus saving the screwing . 
up or down of the clamping screw. A — 


chain connects the two parts-of the 


appliance together (see Fig. 9), and — 
prevents the loss of either portion. An- 
other advantage of this carrier is that — 
it can be fitted on the bar after the © 
latter has been placed between the lathe £ 
centres. : 
The Framed Carrier (Fig. 10) is very = 


Teg ee ee 


~—strongly made, and is useful for sizes up to 


1? in. The sliding block a’ is made of E 
hardened steel, and tightly grips the bar. — = 
The peg that projects from the driver — 3 : 
thus making an efficient drive. If desired, ‘ . 
a small angle-plate can be bolted on the” 
Sve: plate in-such a manner that it- 4 
presses against the tail c. A strong form — 
of carrier is indicated by Fig. 11, and —_ 
consists of a piece of rectangular steel Ax 4 
bent double, and then bent to the shape — 4 


: 


wh 


of a wide V. Through the slot. or space — 
between the bent portion is placed a 
forged piece of steel B, which carries two. — 
nuts, one at each end. As will be seen in 
the illustration, a strong grip can be — 
obtained on the bar c. 

Carrier for Tapered Work. 
sometimes found necessary to cae : 
carrier on a piece of tapered work, and — 





: 
A 
* 


great difficulty is then experienced in~ ~ 


using any of the carriers already described. 
Fig. 12 illustrates a special carrier fitted — 
with a swivel jaw A. The tapered work _ 
B is placed in between the jaws A and oc, 
and the nuts D and E screwed LoELS They, 
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-nected by means of two clamping ‘screws. the work is so shaped that it cannot be — 
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_ jaw A is so arranged that it turns on _ CHUCKS AND FACEPLATES ae ee 
pivots in the bottom of the screw F, and In addition to the turning of cylindrical — 

so accommodates itself to the amount of bars held between the lathe centres, as _ 

taper on the bar. fully described, with many cheat 


Fig. 4.—Ordinary Type of 
Driver Plate 






Fig. 2 Dever 
for Small Work 













Fig. 7.— Carrier with 
Two Clamping Screws 






Fig. 5A.—Bent- — 


tailed Carrier 






~~ 






Fig. 5.— 
Straight-tailed 
Carrier 










Fig. 9. — Parts of | 






Fig. 8.—Adjustable . : toe ee a ee 
Carrier : Fig. 6.—Double-tailed Carrier’ Adjustable Carrier | 





~ 





Carrier for Large Material. — ina later chapter, much work can be done . 
Another form of carrier or clamp-dog is — while held on a faceplate or in a chuck. — 


indicated by Fig. 13. This is made of The use of a faceplate for holding work : 
malleable iron in two parts, and con- is not recommended, but in many cases 


A bent tail 4 is fitted on the lower portion, held in a chuck. Many metalworkers do — 
the tail fitting im ». slot in the driver plate. not ey tealise the capabilities of the. 








a chuck, - . Thare'a are many forms of — 


i tniversal, euopepden -_draw-in, 


ret a 










its Bs can be ee singly, or, 


NEE eS? LATHES ‘AND ACCESSORIES 
n use, being classified as combina-— 


orbination Chuck is so . arranged — 


nae wee Seow. eins Spc ets Ah tage io = aie nee. > 
“ <i 


SS a, 


- small site = sich as Shoes of model — 
engines, motors, etc., a universal chuck 
is all that is required for boring and 


surfacing. 


- Independent Chucks are so called 


because the jaws are arranged to act — 


‘independently of each other. Such chucks 
are useful when the work has an irregular 
outline, but are somewhat a nuisance for 

circular work. Many turners use an inde- — 
pendent chuck because of its low cost, and 










My Fig. 13.— 
Carrier ~ 
_ for 
Large | 
Material 


sR 
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; as a eyes LT, aoe 
| Fig. 12.—Carrier 

: \- : = : = 
| Pew for Tapered Work 


for ‘holding re hy: Srila parts. 
< only is necessary instead of two. 


is its relatively high cost ; “much 
curate work enters into the construc- 
. Jniversal ‘Chucks are so made that 
ot. of a screw moves all jaws, 


0 This 
es ee is eeaerally preferred for 
odel making, ete. 
vhi on. lathes are used by mechanics: for 
















ther, as two tools are combined, one | 


disadvantage of the combination — 


, this causing expense in production. — 


Generally speaking, | 














- Fig. 11.—Carrier for Heavy Work 


when work is of an intermittent character 
its disadvantages need hardly be con- 
sidered. 

Draw-in Chucks are extremely useful 
“and inexpensive appliances, which do not 
appear to receive the attention they 
deserve. Much work in the form of small 
screws, washers, nuts, etc., can be done 
with the aid of these chucks, thus dis- — 
pensing with the centres. Another ad- 
vantage of this type is that its use obviates 
waste of material, as; a carrier not being 
used, a spare length is not: required, it 
being possible to work close up to the 


SAT oe 
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chuck. Of course, with a draw-in chuck 
it is necessary that the lathe spindle 
should be hollow. 
PRECAUTION IN USING FACEPLATES 
AND CHUCKS | 
The faceplate can be used for many 
purposes, such as for driving, for holding 
pieces. of peculiar shape, for holding an 
angle plate, etc. In clamping an article on 
the faceplate it is advisable to place a 
piece of thin paper between the surface 
of the faceplate, and the bottom of the 
article to be machined. Especially is this 
so when the surface is very smooth. 
Many faceplates are irretrievably ruined 


__by clamping heavy work on them and by- 


using massive bolts. It is quite an easy 


matter to spring a faceplate out of shape 


by the use of a very large spanner for 
tightening up clamping nuts. 
plate must be kept perfectly true; for 
this reason discretion must be exercised as 
to what use it is put. If a faceplate is 
slightly out of truth on its faces, it can be 
corrected by filing off a small amount 
from the boss that abuts against the 
“spindle collar. The exact position can be 
determined by holding a piece of chalk 
up to the face of the plate while revolving ; 
the out of truth portion will first touch the 
chalk. To true up the faceplate a small 
amount can be filed from the boss exactly 
opposite the chalk mark, but this mew 
is not recommended. 

In screwing on the nose of the lathe 


spindle, a combination, universal or in- 


dependent chuck, or a faceplate, special 
care must be taken that the thread is 
not damaged, and that it is wiped per- 
fectly clean before the device is screwed 
on. In screwing on, the chuck must 
neither be held against the nose as it is 
revolving nor bumped against the collar 
~at the end of the thread; if this pre- 
caution is not observed the accuracy of 
the lathe will materially suffer, and it may 


become a difficult. matter to remove the 


chuck. 

Should the chuck become fast, it can 
be removed by revolving the lathe spindle 
backwards, and inserting a block of 
wood between one of the chuck jaws 


The face- 


cones, 


rotation of a clock’s hands. 


Sand the top of ins lathe bed. ae the 


case of a faceplate which has no jaws, a 3 
bolt can be inserted in one of the holes or 
slots, fastened by means of a nut, and the © 
wood placed between it and. the lathe bed. 
Should this method fail, it is advisable to — 
warm the boss of the chuck or faceplate 


‘by means of a hot piece of iron or steel = 


bent round the boss. Should a suitable — 
piece not be. available, a blow-lamp can 4 
be used. Care should be exercised in 

heating, so as to warm the boss evenly. : 
The warming will slightly expand the ~ 
material, and render easy the unscrewing 
from the nose of the lathe spindle. It is. 


’ not wise to allow the necessity for such — 


treatment to arise. 4 
In screwing on these acach ena ‘the 3 


lathe spindle must be completely stopped — 


and no attempt should be made to screw 

on the faceplate or chuck while the lathe 
is running. If the chuck is placed fairly : 
and squarely on the thread it is bound to — 
get tightly wedged when it strikes the 4 
collar at the end of the lathe-spindle nose. — 
There is also the possibility of getting the — 
chuck cross-threaded on the end of the | 


spindle. This will probably result in the — 


chuck being thrown out of the hand, and 


perhaps personal injury. 

The correct method of placing t face- 
plate or chuck in position is to ho Id the — 
chuck vertically by the right hand, the 3 


- bottom of the article really resting on the % 


wrist. It will be found quite easy to hold — 
the chuck vertically by this method. ; 
The left hand will be at liberty to pull ’ 
round the belt, or to turn the lathe 
thus turning the spindle and j 
causing the chuck to screw itself up to” 
the collar. 

In removing eheees or faceplates, thes 3 
cones should be prevented from revolving — 5 
by one of the many methods (such 28 
putting in the back gear without removing ~ 
the pin), and the chuck or faceplate — 
gripped tightly in both hands. Then, — ? 
when a firm grip is. obtained, the chuck 
or faceplate should be smartly a 
towards the worker, or, in other words, © 
in the direction opposite to that of the — 
If it is found 4 
impossible to remove the attachment in — 


~ ' a 
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‘thi ‘is way, one ‘ot the special methods 
alieady mentioned should be tried. 

In drilling and boring, the work needs 
‘to very accurately set on the faceplate ; 
ar oi in a later chapter will be found some 
spr ecial instructions Sp pices to this job. 
: HUCKS FOR HOLDING SMALL RODS 
~~ In the making of small screws, pins, 
washers, etc., 
ace the work between the centres, this 
ewhat cramping the work. 
eces are to be made, a number of small 
id effective chucks can be utilised ; and, 
he lathe has a hollow spindle, long rods 


at accrues from the use of short picces.. 
Bell Chucks.—The writer does 
recommend the use of a bell 
ck (Figs. 14 and 15) owing to 
e projecting screws and the diffi- 
ty of rapidly setting work true ; 

it occasionally its use cannot ‘be 
ayoided. Sometimes there are six 
ight screws instead of the four 
m. The bell chuck screws on 
lathe spindle at the part shown _ 
cen in Fig. 14 (the two Bae 
not to scale). — ; 
lit or Draw -in =Chucks< — 
he lathe has a hollow spindle, 
Wit or draw-in chuck, as shown 
Figs. 16 and 17 can be used: for 


of saws, drills, milling cutters, etc. 
his Wehtick is. 150 round bars, and is 
de. of cast steel, hardened if: possible, 


soft material can be used. In use, the 
$ juck is inserted in the hollow spindle, 
the part A being a good sliding fit and the 
mouth of the spindle. The central 
be perfectly smooth and parallel, and 
. very little larger than the diameter of the 
- Three saw-cuts, 
own at D (Fig. 17) and all of them at 


dof the chuck, so that when the chuck 
drawn into the spindle by means of a 
wed tube fastening on H, the front 
1, ie the endeavour to slide along the 
ae 


Le > ee aie 
a, et : rate 


Ne 


% 
a 
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it is often undesirable to. 
If short. 
~ made to fit (see Figs. 18 and 19); 


the head has four sides the chuck must 
n be used, thus minimising the waste 


"many purposes, including the hold-~ 
_ design are 


Material can now be procured having 


ough for the ordinary metal-worker an error of -002 in. only. 


r B being exactly the same as that of | 
lec, in which the bar is placed, should | 


one of which is: 


F, and G (Fig. 16), are made in the front 


| tapered park, cldses on the bar to be held. 
_. It is advisable to fit a key in the chuck — 


to minimise the danger of its turning — 


when the screwed tube is rotated. A 


groove will, of course, be necessary in 
the lathe spindle for the reception of 
the key. 

When making small square-headed and — 
hexagon-headed screws they can be cut 
from a bar of such a section that no 
machining or filing will be necessary to 
shape the head. If the head is to be of 
hexagonal form, the split chuck must be 
and if 


have a square hole (see. Fig. 20). In 
Fig. 19 «a is the hexagonal hole and B 





- Figs. 14 and 15.—Bell Chuck 


the central hole of circular section roughly 
bored out. No other alterations in the - 
necessary. Bright drawn 


Square and 
hexagonal nuts can be made without 
much trouble, while the material is held in 


_ asplit chuck. The hole is first drilled and 


tapped, and next the nut is cut off by 
means of a parting tool. 


Split Chuck for Use on Spindle 


~ Nose.—It frequently happens that small ~ 


lathes are not provided with a_ hollow 


‘spindle, and in such a case it is necessary 
to devise a means of holding tools in a 


split chuck. Screws can be made from 
short pieces of bar held in this fashion ; 


long pieces cannot be used, since there is 


no-hole through the spindle. A split 
chuck. for use on the spindle nose, is 


~~ 


<—_ 


_. fit the lathe spindle. 
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shown in longitudinal ection Ke Fig. 21. use; but they. are , not “recommended for 


A sleeve A having three slits at the front— 


end is made to fit the tapered hole in the ~ 


spindle, and a cap or nut B is screwed to 


fit the lathe mandrel and bored to suit a 
taper turned on the front end of the 


sleeve. The parts are shown separately 
by Figs. 22. to 25. In use the rod is-in- 
serted in the central hole, and the nut 


(Figs. 24 and 25) tightened up, this causing’ 


the split end of the chuck to grasp tightly. 
the rod and prevent its slipping. <A hole. 
- must be drilled through the front end of 
the tapered sleeve as shown at © (Fig. 21) 
in order that a pin can be inserted for the 
removal of the Bor . ; 





Fig. 26 shows a piece of mild ea: 


is advisable to provide a small hole D in. 






regular usage. — 

Drill Chucks or r Holders = ok holds 
ing small drills and other small tools in the 
lathe, a simple form of chuck, made from — 
one piece of material, can be employed. 
ade to — 

The 






fit the taper hole of the lathe spindle 


drill A tightly fits the circular hole, and — 


the tang fits between the two cireular - 
steel pegs Band c driven in the chuck. a 









the chuck near the end of the drill, SO as 
to facilitate its removal. 

A simple and easily made drill holder 
or BBs. is shown She Le 27. sed 


Figs. 16 to 20. —Split oe ie 
Chucks for Round, 








There are so many forms of split chucks 


that it is impossible here to describe all 
the shapes ; but 
of holding the work is similar to that 
shown in Figs. 17 to 21. In some cases 
the head of the split chuck has a square 
filed on it, and the other end is screwed to 


spindle has a taper opening, into which 
fits a corresponding taper turned on the 
periphery of the chuck. 
- the work, a spanner is placed on the 
square part and the chuck partly rotated. 
Other chucks have a screwed tapered end, 
on which fits a nut. The two forms of 
‘split chuck just mentioned are suitable 
for small-size work and for intermittent 


circular rae shank tightly fies She h 


but in every case the method _ 
The mouth of the - 
To tighten up- 


of moderate size. 


chuck’has not much more than a theo 















and the flat of the tang on the end of the 
drill snugly fits the flat of the cut- “away 
portion a. A disadvantage of this t 
is that the tang of the drill is someti 
twisted off; but if the tang is careft 
tempered Sa not made too hard, 1 
may be avoided. For some classes of 
work the socket. (Fig. 28) may be used. ; 
It is made from a piece of bar mild steel, 
and bored taper to fit the shank of th 1e 
drill. If carefully made, and if the drill 
tightly fits the taper, there is little chance 
of its slipping in use when se he 


Four ~ jaw © Chuck. —- The (ar 



















SruiGbly. be rorarred toi in this oe 

of this type, adapted for use on 
. centre lathe, is illustrated by 
0-46.82, or. “whith illustrations. 
shows a half-plan of the j jaw chuck — 


w of the ody. 

chuck is fitted with reversible j jaws 
slide in a shallow groove on the 
the face of the chuck, and to — 
e a JAWS. ‘it is only necessary to 


fficiently to allow the jaws to 


‘shallow groove, when it can 


a, 


Ys SSW 


oot cao : 





21. etn of Chuck for 
7 Spindle Nose — : 


= ee ——=—, 


3 Hale 26 Sime Dil Chuck’ 


ans this is eee deatly 
81 and 32. The body of the 
s of cast-iron, the jaws are forged 
double shear steel, and the screw 
dn ut ai of mild steel. - - The nut is 1 in. 

an | the screw 3 in. square threaded. 


ie and is ¢§ in. in diameter. 


ig tapped } = in., ee screws 


ae ee ee the recess in 


ne jaw removed ; Fig. 30 is a part — 


he 8-in. nuts at the back of the 


e reversed. It will be. noticed — 











*~ 2 = se = ae 


which the j Fras swivels is solid — 


its thread and’ jambs hard on © 
convey more accuracy to the work than 
is possessed by the machine or slide that 
~ guides it. 
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no tack neds is permissible. This type 
is superior to that in which the nut and 
jaw are solid, because to reverse the jaws 
it is necessary to remove the screw 
entirely; and should the thread have 
been strained, it will be found impossible 
to enter the screw at the opposite end 
for a reversal. 


THE SLIDE-REST : 

The slide-rest supplies a ‘mechanical 
“means of applying and guiding the 
cutting tool. The great superiority of 


its use over handwork is caused by the 
rigidity with which the tool can be held, _ 
; ang ae true guidance of the tool in the — 


— ©) | 


Fig, 23 


Fig. 22 
_ _. Figs, 22 and 23.—Split Sleeve 





Fig, 25 
Figs. 24 and 25.— Nut for Chuck 





line of the cut required. The straight line 
of guidance is given by the slides, and it 
is absolutely necessary that these slides 
should be mechanically straight and true, 
and also that the parts which slide on | 
them should move freely and have long ~ 
bearing surfaces, be easily worked, and 


be quite free from the least suspicion of 


shake. . ~— 
As the lathe is intended to impart to 
the work placed therein true circles, 


- straight lines and flat surfaces, it follows 


that these conditions must Firat exist in_ 
the tool itself, because a tool cannot 


It is important in a, slide-rest 


- 


. = Sie . go Mi 3 e 2 py Ps ~! : se a; . > > “ ae a 
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that a means be provided for getting the and it can therefore afford nothing more . 
“ straight line’ absolutely at right angles than approximately true setting of any ~ 
to the axis of the lathe mandrel; upon _ of the slides dependent on it. ee 
this depends truly parallel cylindrical The slide-rest should be compound, by — 
work, and also true and flat work on face-_ which is meant that it should possess two- 

2 : oe ; \ 3 ¢ 


& 






Fig. 27.—Chuck with Flat for Driving 
































Fig, 29.—Half-plan of Four-jaw Chuck, | _ 
with one Jaw Removed sd 

Fig. 30.—Part Back View of Body ‘of 1 
Chuck = = |:48 





the Jaws — et 


atl a 


Figs, 31 and 32.—Details of one. of 14 


ae ee 
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plates, the shoulders or collars, flanges, 
etc. The average slide-rest on lathes that b 
are not screw-cutting is faulty in this angles to the lathe mandrel), and another 
particular, due to the common form of that will work parallel with the centre 
slotted bed into which fits a tongue of the line of, the mandrel and also swivel round 
slide-rest which is made an easily sliding for taper work. It should be marked on — 
fit with no means of taking up wear, the circular flange with a zero, indicating’ 
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the ig are at rahe? bance to rest (Fig. 35) has many tiene features, 
other, and there should be degree and is the production of Henry Milne, 
ks on each side of the zero mark for of Bradford. The slide-rest shown by 
“purpose of taper turning on short ig. 34 has. most of the faults previously 
Ww ork between centres or in the chuck; mentioned, namely, the unprotected 
ese marks are indicated in the photo- screws in the slots of slides, the poor 
sphs (Figs. 33 and 34). The screws design of tool-holder, and inability to 
operate the slides should be of steel swivel the top slide completely round. 
I have square threads with detach- The rest shown by Fig. 33 is the most 
ble gunmetal nuts; they should be usual pattern for metal-turning on. the 
otected from dirt, , ops etc., by the plain lathe without screw cutting; the 








: ; f- 
oe 33 to 35. Tite T ypes of 
Slide rests 


Fig, 35 








type of universal tool-holder that swivels 
and clamps in any position is good, the 
screws work in slots, and these are open 
at the bottom to allow chips and dirt to 
pass clear out. The moving part of the 
bottom slide is also of full length, thus 
protecting both screw and slide from dirt. 
and chips. 
Treatment of New Slide - rest. — 
The owner of a new slide-rest should first 
clean off any grit and accumulation of 
dry oil upon it with a soft rag soaked in 
paraffin or petrol, and should then wipe 
dry and apply machine oil to all parts, 
; ; _ working the slides from end to end, and 
€ of ae ignee moving Slides: or by noting if the moving parts appear of the 
ranging the screw in front of the slide as same degree of tightness in fit the com- 
own in Fig. 35, this enabling the rest to plete length of travel. Also, he should 
be brought as close as may be required . inspect the screws that hold the adjust- 
b« the work, and at the same time giving - ing strips (see Fig. 36), and try them 
maple | room for working the handle. The with a screwdriver to see that screw A 1s 
uared. portion on the left end of the jammed hard up ; the screw Bis for adjust- 
ew is useful when the slide is set round . ing the strip and keeping it from easing 
obtuse tapers or at right angles for sur- back. It should be noted that the holes 
cing, as then the handle can readily be for the screws A are elongated to allow for 
on the end most convenient as re- lateral movement when adjustments are 
ls position to the operator, This slide- required. It is important that the sliding 
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a8 be clean and Sele examined 
for adjustment and always kept in work- 
ing order. No slackness of fit should be 
permitted, as this will cause irregular 
work, vibration, and possible chattering 


of the tool, but at the same time the 
opposite extreme ot age too sok 





‘i 
Fig. 36. — Adiueie 
V-strip of Slide-rest 





Fig. 37.—Shield Over Cen- 
tral Stud of Tool-holder 


should be ‘avoided. After eine soap-- 
water for turning wrought-iron and steel, 
_ all chips and moisture should be wiped— 
_ off, and the surfaces oiled over to prevent 
corrosion. ‘The practice of fitting a tin 
shield over the central stud of a uni- 
versal tool-holder, as shown in Fig. 37 
is a good one, and will save the metal 
chips and water from entering the slides. 


Momistinea’s a “piece oF Sotearte diotis is J 


neath, strained and used again. 
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am 


Fig. as == Cross Section Shows 
ing V-bolts for Swivelling 





Fig 39.—Method of Batering 
—~Y- bolts i in. Groove =, 


thus dispensing with the peoresye for” 






















used for the same purpose. The ae 
water may be caught in a tray under. 


The swivelling of the upper or | longi 


tudinal slide for taper turning is effected ~ 
by “unscrewing the two nuts c and D 


| (Fig. 38) of the V-headed — 
-_  ¢lamping bolts, the heads of — 
which engage in the annular 
‘V-groove formed in the sur- a 
facing slide below. To remove — 
these bolts at any time, the 7 
annular groove has an> aper- 
~ ture E (Fig. 39) cut the same 4 
size as the head of the bolt. 
Milling, etc., with the” 

~ Slide ~rest. — The slide - rest 
can be made to carry ap- — 
-pliances for milling, Ours 
drilling, wheel - cutting, — 
__ grinding. These appli aS 
are sometimes fixed in the 
tool-holder, but — occasionally ~ 

-- the top slide is removed. and- 
7 thes apparatus secured to an_ 
angle plate - | 
surfacing or lower slide. | 
' of the most useful Sed 
to the slide-rest is” 


means of which drilling, key-— 
way, slotting, etc., may be done. The 
above appliances require, however, the 
attachment of overhead pulleys for thei es 


Drammond 4-in. lathe milling sparenGen s 
are performed by an ingenious arrange=— 
ment whereby the saddle is made-to swivel — 


overhead | gear. — 
25 a 


= oe 
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$ from’ table Anives, etc., immerse 
| lted (if Sehee first imock the 
} then’ Le the handles “Ou: 


ba: Boal a Senha handles from 


up the blade until the resin 
ficiently to allow the handle to 
en off. Xylonite handles must 


Yy inflammable ; but when a new 
handle a8 required, usually the 
is burnt off, while a bone or 
landle can easily be spht off by a 
e with the hammer. — 





d handle that has become loose, or 
stening on a new one, first fit the 
e to see if it is straight; if not, 
ove the blade and bend ‘the tang in 


andle is to be pinned on, pro- 


s follows: Obtain a drill long — 


pao! sit oe Grip the 


- : > 


s and implements ieee in aalery oy; 


and: _Tepairing have _ already - wards, 


ie: Mowiles 04. ‘remove the 
wire through it. 


~ until the resin sets. 


blades is to hold the broken blade~ 
jet or fire and let the heat gradu- = 


held close to the flame, as they — 


fixing Old Handles— Tn Siete 


required direction. See that the 
| ts properly before finally fixing. 


faridle in the vice, with the blade up- - 
and proceed to drill. through, 
holding the blade in position with the — 


left hand. Or mark the thin end of the _ 


tang where the hole should be, then | 
drill it and see that the hole corresponds. 

with the hole in the old handle (this — 
applies chiefly to re-blading old ivory-_ 
handle knives) by passing a piece of 
t. Pour melted resin into 
the hole in the handle, and having at — 
the same time heated the tang, insert it — 
and press it into position, holding it there 


wire red-hot and pass it through the pin- 
hole to clear it, and then secure the tang 
in the handle with a bit of brass or 
german silver. wire. New handles can be 


procured from the manufacturers already — 


finished for fixing on the blades, and new 
blades only require the tangs to be 
ground or filed to fit the handles should — 
they prove too large. 

‘Re-tanging Old. Knife Blades Une 
‘method of. replacing the broken tang of 
a table knife is as follows: If there is 


sufficient of the old tang left, hammer 


the end flat, and about 4 in. from the end © 


get in a shoulder with the file and then _ 


file level, as in the section A (Fig. 1). 
Next procure a piece of thick iron wire, 
or cut off an old tang from a broken © 
blade, and file in the same way to fit. - 


Drill two holes through the tang, place — 


it and the wire in the vice, and drill 
one hole ee Rivet them together 


Now make a piece of 
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before drilling ¢ the second hole Gircugt: 
When. both holes are riveted, file the 
edges level, and fit in the handle. The 
completed joint is shown in Fig. 1. — 


If the tang is broken off too close to 


[zz yy 4/7 








Fig. 1.—New. Tang Riveted on 


the bolster for the above method to be 
_adopted, the repair must be effected as 
‘shown in Fig. 2. File the end level 
centre it with a punch, and drill a hole as 
deep and large as the bolster and tang 
will allow. To make a firm job, tap the 
hole; then, having cut a corresponding 
: thread on the end of the new tang, screw 
in tight, and fit the handle on in the 


usual way. 


Grinding.—The erinding of carvers, 
table knives, ete., will now be con- 
sidered. 


proceed to grind the point to its original 
shape; straighten the edge, and then 
erind evenly, by a slightly rolling motion, 
to a thin edge. The glazer or buff 


‘for polishing the blades after erinding — 


has a leather head or covering made of 
softer leather than that used for glazers 
for spring-knife blades, which are flat or 
slightly hollow, and have to be glazed on 
much harder surfaces. The table-knife 
blade, on the contrary, is rolled from the 


eet Com) 


ig. 2.—New Tang Screwed on 











back to the edge as a rule. The blades 
are whetted in much the same way as 
spring-knife blades, except that the whet- 
stone (usually a long piece of bluestone) 
is dry; or they may be whetted by 
drawing lightly across a fine- grained 
emery neues 
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es When sonic eneee the Sloe of thel 
_ blades, it is much the better plan to oe | 


If worn very much and thin at— 
the point, cut the thmnest part away and — 


that the Sua said spring fit and work 


require glazing afterwards. 


quality. 


the edge away from the body in the 
direction the stone is running (especially — 
razors), and change from one hand to — 
the other as required. s 

Inserting New Guard in Carving 


Fork. —To put a new guard and spring 


in-a_carving fork, first punch out the old : 


pin and clear the old spring and rust, etc. 


out of the slot in the shank. Fit a new ’ 
spring, and, placing the guard in the slot, 
-screw up in the vice so that the holes in 4 
the shank and guard correspond. Knock ~ 
in a new pin; but before riveting: ie see 
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Fig. 3. Broken: Fig. 4, hate 
Knife Blade Shaped and 
Drilled | 


Fig. 5—New 
Old Blade E 


properly. If the fork is to be— cleaned, 
this should be done, before the guard is — 
fixed in; only the heads of the rivet will — 
Guards and — 
springs can be bought ready for fixing, at 
prices varying seis to cee and 





_ THE. hot-water towel rail or towel airer 
as usually fitted is a high-priced article, 
- not within the reach of those occupying 
_ property of moderate rental, owing to it 
being made of copper or brass tube, with 
ae: brazed joints, special brass or sunmetal 
+e fittings, and nickel-plated finish. Were 
it not for the expense, the rail would be 
Boe more largely used, inasmuch as it 

- is a source of ‘considerable convenience 
~ and comfort. 

The rail here illustrated is made up of 
ct ‘iron tube and parts (the valve, if one is 
e required, is of brass), and what makes the 
ow iron tube possible is the fact that globular 
ie fittings can be obtained to use with it, a 
wo ind of fitting of which little is generally 
= known. Ordinary tube fittings would give 


Sake 


we 





a very “unsightly appearance. 
~The fittings with globe-shaped bodies 
a are made for. railing work, being of 


2 Se Phe Le should be filed off, the width © 
- of the blade reduced, and two holes bored 
thi . little polish will complete the job. 


td 


malleable iron and obtainable from the — 


stock malleable-iron 
Although 


- warehouses which 
hot-water and gas fittings. 


_ designed simply for making up wrought- — 


O tabs handrails, they have proved water- 
tight, and their shape and finish are 
BE aiticiently good to produce a Bs OU 
ee article for bath-room use. — 
o - It will be seen that the whole can be 
4 assembled without introducing more than 
- one “‘ connector ”’ (a tube screwed for Some 
_ distance at both ends for convenience in 
4 coupling up between two fixed points) ; 
- a connector requires a backnut and this 
S latter is best. made by cutting a short 
section of a socket. This will be equi- 
4 valent to a ring backnut instead of the 
_ hexagon kind, which would not look at 
all well. The ring backnut, if it comes 
on ; « , ‘ 






‘top elbows or into the upper tube. 


Two pieces of hoi or other hardwood 
4-in. thick are then fitted, one on each 
side, and fastened with brass wire rivets 
passing through the holes. The new 
handle is shaped as shown in Fig. 5, and 
rubbed down with fine glasspaper. A 


am An Easily-made Hot-water Towel Rail 


where shown, will be quite inconspicuous. 
At the bottom of each leg a flange can be 
used as a foot, but the flange must have 
its thread tapped through to admit of 
this, as shown. 


The air vent can be an uineeey of any 


ordinary kind, screwed into either of the 
The 
best plan is to screw it into the under-side 
of the upper tube, and have a short piece 


of small pipe extend up inside the tube ' 


as shown, so as to draw the air from the 
top of the tube: 





-. A Hot-water Towel Rail 


Finally; as to finish, two coats of 
dead white paint, each one rubbed down, 
and followed by one of enamel, will give 
the rail a good appearance. But there is 


one detail as to which there may be a, 
this is whether 


difference of opinion ; 
the pipe threads should be left visible. 
If care is used in screwing the pipe ends, 


_but very little thread should show, and, _ 
if thought necessary, a little ordinary 


putty should suffice here, but with the 
connector thread there will be quite 14 in. 
in sight. For this, fill up the threads 
with soft solder and file smooth. 
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: : -and dry. In 





‘In this chapter will first be described how 
to make a quarter-plate folding hand or. 


Stand camera of a simple type, yet con- 
taining all necessary modern movements 
and adjustments. 
of a reflex camera will be fully pout 


A QUARTER-PLATE FOLDING HAND 
OR STAND CAMERA 


Figs. 1 and 2 show the camera open 


and closed respectively ; Fig. 3 is a side 


elevation, Fig. 4 a plan, Fig. 5 a front 


elevation, and Fig. 6 an end elevation 


with the reversing back rom vez The 
camera is made of planed-up 
hogany throughout, except where other- 
wise indicated. 

Honduras or 
Mexican ma- 
_hogany is best ; 

; straighter 
the grain the 
better; and 
care should be 
taken that. it is 
thoroughly 
~ well - seasoned: 





default of the 
_ foregoing, good 
quality fret- 
~ wood may be 
used. 














~ In Fig. 1, Ais 
the camera Soe ae 
body; _-B the Fig. 1.—The 
hinged base- Camera Open ~ 
Cc the SUAS 





board ; 


- extension ‘sane D a brass plate, along; 


Afterwards the making ~ : 
$ working in slotted brass plates on the — 
front posts ; 
the focusing pinion ; J one of two clamp- | 
which support the baseboard ; 


camera to open when the spring catch M 


din, ma-. 


. 1B: 4) will be noticed the finder . A a 
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which slides the frame carrying the front — 
posts E, clamped in any position by the | 


screw F; G the rising, falling, and swing a 


front, aacired by milled-head Screws — 3 















H the brass flange for the — 
lens; 1 the milled-head screw actuating — 
ing screws working in slotted struts K, 
L one of — 
a pair of bent springs that cause the — 


is pressed; N a plumb level; and o ‘a3 
leather handle for carrying. In the plan tee 


The camera 
body (Fig. ye : 


and 34in. deep. — 
| For this will be 

|. required four 2 
Ze pieces: 6 in. by — 
~ 3¢-, ins = Wells 

fitting box pin 

joints are— cut 
carefully on the — 3 
eight ends, and — 
these are put 3 
together with © 
‘| good, strong — 

- glue applied — 
| thinly. Before 
| doing this, how: 
| ever, two ‘say 
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ig. 7.—Body of Camera SS nag 








- Figs. 3 and 4. 
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Fig. 9. — Keyed 
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Figs. 5 and 6.—Front and Back Elevations of Camera 





(Reversing Back Removed) 





Fig. 11, is 54 in. square, with a central. 


Na 
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~ cuts should be made in one of the pieces, 
as at A and B, and the edge bevelled to 


an angle of 45° as shown at c, to allow 
the baseboard to fold up flush. 
Bellows Frame.—tThis (see Fig. 8) is 


54 in. square outside, and is made from 


four pieces 3in. wide mitred at the corners. 
The opening is 4 in. square. The frame 


having been glued up and allowed to set, 


diagonal saw-cuts are made at the four 
corners, as at A (Fig. 9), to take pieces of 
hardwood veneer, which are glued and 
wedged tightly in. When the glue has 
set, the projecting ends of the veneer are 
planed off. This operation is known as 
keying. The inner side of the bellows 
frame may with advantage be roughened, 
as this will give a ‘better hold for gluing on 
the bellows. The frame is glued inside 
the body 4 in. from the back edge, as seen 
in Fig. 6. 

Reversing Back —This, shown in 
elevation by Fig. 10 and in section by 


rectangular opening 4 in. by 3 in. It may 


be put together with mortise and tenon 


joints, or it may be mitred and keyed. 
Strips 42.in. by 4 in. and ¢ in. thick are 
glued at the two longer sides of the open- 
ing, as at A and B (Fig. 11), leaving a 4-in. 
space between them. Over the strips are 
2 Bees brass plates c and D, 42 in. by 

2 in. and , in. thick. These will: project 
inwards for + in. as shown, and serve to 
engage grooves on the dark-slide. Since 
an exact fit is necessary, it will be best 
to defer fixing the wooden strips and 
brass plates until the slides are made. 
Above the two narrow sides of the open- 
ing are glued 2-in. strips of black velvet, as 
indicated by the dotted lines in Fig. 10, to 
prevent light gettmg between the dark- 
slide and the reversing back. Small 
triangular recesses A, B, ©, and D, ;5 in. 
deep, are chiselled at each corner to fit 
the brass corner plates and the turn- 


catches that hold the reversing back in — 


position. These plates and catches are 
1,4, in. thick, and are fixed flush in the 


camera back, as seen in Fig. 6 


Baseboard.—The baseboard (Fig. 12) 
is 52 in. by 54 in. . One of the shorter 
ends is bevelled to an angle of 45°, so that 
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loose movement. 


Pees by drawing a pent rue inside | p 
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it will hinge flush with the heay Tee rails: 
A and B, to engage the extension board, | 
are next prepared; these are 54 in. by 4 
3 in., and have a rebate cut along their — 
length + in. wide and 4, in. deep, as — 
shown in section (not to. scale) at A 
(Fig. 13). The rails are fixed to the base- — 
board with brass screws; but before 
doing this the extension board should be — 
prepared, and recesses cut for the rack — 
and pinion, as will be Preseny: eX- 
plained. A piece 14 in. by 2 in., curving — 
at one end as at © (Fig. 12), is cut out in* 
the baseboard and one of the rails, for 
the milled-head screw of the pinion. : 
Extension Board.—Fig. 14 is a plan | : 
and Fig. 15 a section of the extension a 
board, which is 53 in. by 43 in., and_ 
should preferably be made in thee pieces 
cramped and keyed together, with the. 3 
grain. crossing, to prevent warping. The> 
two longer sides are rebated to a width — ; 
of 4 in. and to a depth to fit the base- — 
board rails and allow free but: not too~— 
The centre having been 
marked, as shown by the dotted. line in~ 
Fig. 14, lines are set out for two longi- — 
tudinal grooves A and B, which are { in. 
wide by 4 in. deep and 12 in. distant — 
from each other, measuring from their — e 


= 
3 
—¥ 
a 


MEN 


“inner edges. The purpose of these BrOOvEs | 4 


will be explained later. — a 

Focusing-screen Frame.— This (see — 
Fig. 16) measures 5% in. by 4 in. outside, 4 
the opening being 4 in. by 3 in, It is © 
mitred and keyed, the required section ; 


for the four sides being as shown in_ 


Fig. he The rebate for the ground — 
glass is ;4, in. wide and 4 in. deep. The : 
glass is Tail in the frame by brass” 
strips (Fig. 18) screwed across at hea 
corners, as. at A in Fig. 16. Grooves are. i 


cut in the two longer sides to fit the ; 


brass plates on the reversing back.» 
Rise ironies ae two posts” : 
(Fig. 19) are 42 in. long, 13 in. wide at 
the widest pert, and 3 in. wide at the ~ 
narrowest part. Two slotted brass Cater . 
(Fig. 20) are required for the front posts ; ‘ 
these should be let in flush, cutting away — 
sufficient wood. Before screwing them _ 


on, mark the outlines of the slots on the s 
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62 ie Oe ee THE AMATEUR. MECHANIC | 
the slotted plates, and, with a fretsaw, A Sete B, and the narrowed portion is Donte mak 
cut the wood to correspond, afterwards over at a right angle, : as indicated by the 
well smoothing with a file. _ . dotted line, serving as a front stop for 2 
oat The two posts are screwed to a rect- the extension board. Ten countersunk 
| angular cross-piece, 22 in. by 18 in., as holes are drilled for screws, and a slot is — 
shown in elevation by Fig. 21 and in cut at ¢ to engage the spring catch that — 
plan by Fig. 22, A hole is bored in the fastens the camera when closed. The — 
cross-piece about 3 in. from the front, as at — shorter guide plate (Fig. 28) is 22 in. long,” 
A (Fig. 22), to take the screw- bush for andi is drilled with four countersunk screw-_ 
the clamping screw. The latter is of the holes. The longer plate is screwed length- — iq 
- shape shown by Fig. 23, with the screw wise in the centre of the extension board, ; 
portion, about 7% in. in diameter” and and the shorter one is fixed in line with — 
-4 in. long. it inside the camera body against the 
- Brass Fittings.—It may~ here_ be _ bellows frame, having first had screwed — 
mentioned that most of the brass fittings on a piece of 4-in. wood 232 in. by 14 in 
can be purchased, a few firms making a_ to raise the plate to athe level of the 
-. speciality of such goods. It is advised soreer one. 
that those requiring accurate lathework, Sliding - Plate. —The brass slidin 
such as the pinion, milled-head screws, a te (Fig. 29), 1, in. thick, is screwed — 
and similar parts, to which may be to the bottom of the front-post frame. E 
added the rack, should be bought, as It measures 24 in. by 13 in., and is turned — 
they will hardly repay the trouble of over at the Eno ‘shorter ends suffoienthaa 
| making unless the maker is a skilled — to slide with ease along the guide plates, — 
-. metal-turner. AH the flat parts, how- this being: permitted by- the. pedo 
ever, may be made if desired from No. 16 grooves in ae extension board. 
gauge sheet brass, finished and lacquered. rectangle, A, § in. by 3 in., is marked 1 int 
Where bending is necessary, the brass centre, and a narrow strip 7s in. wide is — 
should first be annealed—that is, made cut away inside on three sides of the — 
red hot and plunged into cold water. — rectangle as indicated, so that the central 
Rising, Falling, and Swing Front.—~° portion remains as a tongue or spring, — 
- This front is also the lens board (see which serves to transmit the pressure of — 
Fig. 24), and measures 3% in. by 244 in. the clamping screw to the guide plates, — 
It should be made in three pieces clamped while preventing the screw itself from : 
p peerher with the grain crossing, as ‘scratching or denting them. Six holes are — 
. shown in section by Fig. 25. The centre drilled for screws, and countersunk : ig 
of the two longer sides having been the under-side. — | 
found, holes are drilled for brass screw © Hinges.—Two brass fines (Fig. 30) 
_ bushes, to take the small brass milled- are required for attaching the baseboard — 
head screws (Fig. 26), which clamp the to the body. These are fixed from the — 
front in any position. The centre of the _ under-side, their places being marked — 
front is found by drawing diagonals, and with the baseboard laid against the came’ t 
a circle of sufficient diameter to take the body in the closed position, and the wood — 
- brass lens flange a (Fig. 24) is marked, recessed so that they lie flat and will close 

and cut with a fretsaw. Thin metal or. flush. Before attaching the hinges, two. 
rubber washers are inserted between small triangular pieces of wood (Fig. 31) — 
| the posts and the rising front, and also are glued inside the top corners of t a 
: against the shoulders of the milled- head body, to act as stops and prevent any — 
screws. strain on the hinges by the weight ae 
~ Guide Plates. —The brass guide plates the baseboard bearing: inwards _ when’ = 

~ on which the front- -post frame slides closed. : 

_ are lf in. wide, The longer one (Fig. 27) Spring Catch —Fig. 32 ane t 
is 5§ in. long; #5 in. is cut away from spring catch that fastens the Camera: 
-each side for 3 in, from one end, as at is a bent brass spring A, ay in. thick 











ered to a S F projecting pile B, 

e end a notch cis made, and a 
iangular piece bent up, which 
sin a nll cut in _ the front end. 
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Fig. 45. _— 


_ Stop Hilgsle "Corner Plate , - Side Spring | 


Bruits Ths. aan dotted: siroee ares 
as shown by Fig. 33. They are 4 in. long — 
and 3 are wide at the widest part. ee 
slot is 4 in. wide. About 4 in. from one 
end a a tributary slot. - is cut, at a 
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Figs, ve and 36. Side 


Fig. 42.— Plate 





Figs. 37 and 
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- Clamping- : 
nut Bolt 





Ri gd cide Spring. 
Before Bending - 










oe aan is ‘ascertained, and a~ 
eee for it; this hole is bevelled’ 
nd at the top, ‘so that the push is 
ble to. prossure by the finger while 


ually Bene: ae 
pees : 


pais (Fig. 34) is riveted or attached by > 
a short bolt and nut to the narrower end 
_of each strut. 

Side Plates and Ciamiung Nuts.— 
The two side plates that carry the clamp- 
ing nuts and bolts which work in the 


slotted struts are shown in plan and 


elevation be Figs. 35 and 36 pene es 


An angle_ 





eee ee, Pee 


— 64 
. yi 
They each ee of a square brass plate, 
to which is soldered a circular ring ¢ in. 
in diameter and + in. deep. The outer 
edges of the ring are rounded. Four holes 
for screws are drilled and countersunk 
on the back of the square plate, and in 
the centre a hole is drilled to admit the 

clamping bolt. 


THE AMATEUR MECHANIC 


The two brass clamping nuts are as’ 


shown in plan and elevation by Figs. 37 
and a They engage in small bolts 
(Fig. 39). It will be noted that part of 


the bolt shank is filed square to fit the’ 
slotted strut, so that it may not work 


_ loosely round when the nut is turned. 

Fixing Struts and Side Plates.— 
The method by which the slotted struts 
and side plates are fixed will be under- 
stood by referring to Fig. | (p. 58). The 
camera body is stood upright, with the 
baseboard resting on the table or bench, 
and one of the struts, attached to an angle 
plate, is adjusted temporarily in what 
seems a suitable position by means of 
pins. 


The position for the hole for the clamp- 


ing bolt is next marked on the side of 
the camera; it should come against the 
short tributary slot in the strut, and will 
be found to be about 2% in. measured 
from the top outside, and about { in. 
measured from the edge nearest the 
baseboard. With the mark as centre, a 
circle. § in. in diameter is described, to 
accommodate the ring on the side plate, 
and is cut out with a fretsaw. A square 
recess is cut-inside, so that the plate itself 
will lie flush,,and the latter is screwed on. 

The clamping bolt is now inserted, 


~ passing it through the slotted strut, and 


the screw-nut is placed over the end of 
the bolt on the outside of the camera. 
Then, having seen that the baseboard 
is at a right angle, the places for the 
screws that secure the angle plate to the 


baseboard are marked with a bradawl. 


The angle plate should be.taken a trifle 
inwards, so that the strut may just clear 
thé inside of the body when closing. The 
strut will also require to be bent very 
slightly. The opposite side plate and 
strut are fixed in a similar manner, to 
correspond went: with the others. 


three countersunk screws. a 


brass to the shape shown by Fig. 41, — 


and also a recess D to fit the bridge plate, 


‘in the bridge plate. : 
then screwed to the edge of the baseboard — 


be of as small diameter as possible, — 


each 41 in. long and } in. wide. 


black portions A and B in Fig. 15. — 


_may now be french-polished, except the — 


‘sereen frame, reversing back, and rising- ~ 


Sb ? Ve Si 


xa 
4 - , 


Flanged Nut for Tripod. Screws 
The flanged nut for the tripod screw : 
(Fig. 40) may next be fixed. A hole is 
bored in the centre of the body at the — 
bottom, to take the nut portion, and a— 
circular recess to accommodate the flange — 
is cut outside. The flange is secured with — 








The two brass side — 
in. sheet » 





Side Springs. 
springs may be cut from {4 


and bent as indicated Py Fig. 42. ee are 4 


Fig. 1. <4 
Rack and Pinion —The pinion doulas x 
be of the kind illustrated by Fig> 43, 
measuring 44 in. from the outside of the = 
end plate A- AY the outside of the bridge = 
plate or bearing B. Arecessis cut for it im ~ 
the baseboard, as seen at c in Fig. 12, — 


so that it lies flush. The bridge plate ~ 4 
having been screwed in, the milled head of 
the pinion is removed, the pinion passed — 
through the hole between the baseboard 
and rail, and its opposite end inserted — 
The end plate is — 


and rail, a recess having been cut so that — 
it will lie flush, and the milled lead of — 
the pinion is replaced. The pinion should — 


owing to the thinness of the baseboard. — 

The rack is of the flat-cut description : 
shown by Fig. 44. Two will be required, — 
Recesses — 
are out for them along the bottom of the — 
extension board, as indicated by the 


Reversing~back Fittings.—The trie 
angular corner’ plate and the turn-catch ~ 
for securing the reversing back are ~ 
shown by Figs. 45 and 46 respectively. z 
The method of fixing these will be seen. — 
by reference to Fig. 6 (p. 59). oa 

Polishing.—The whole of the camera _ 


back of the bellows frame, focusing- Y 


front board; which are blackened with — 
a dull-black varnish. For this purpose, — 
all brass fittings that are in the way should ” : 
first-be carefully unscrewed. e 
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66 
in K. Join EK, which produced gives the 
angle for the side EL. Make EL 5 in. 
long, and obtain the angle for the side 
GM by means of a circle and arc, as before 
described; make Gm 2% in. long and 
join ML. The opposite side is set out in 
a similar manner. The remaining side is 
divided into two for convenience of join- 
ing, as shown. Having set out the five 


_ divisions, rule lines parallel to the ends ~ 





_ Figs. 53 and 54. 
| — Double Con- 
vex Lens 






Bridge for — 
Handle 






fee ye 










a7 
ye ae 


epee 
ey 
wid 
ou, PRO failed 


oe 
LBYa 


Cf 







— 
o 

és cre 

Ye. 


mysedpet 


far 
wh 4. 











a. Oe 
4A aa 
Pan ye he 
WG 
neue 


TS EC 














“4 ares 
Fig. 55.—Finder Hood Fig. 61. |S 
Before Bending —Plumb isle 
Level Pd. 
Sc 
Fig. 58.— -. Leather 
Pointer Handle 
Fig. 56.— See 
Finder Hood Fig. 57.—Focusing 
Complete - Scale ; 


of each, 4 in. apart, thus dividing each 
section into twenty-eight parts. Then 
draw the vertical parallels, one on each 
_side of the vertical lines and } in. distant 
from them, as at NO and PQ. In the 
irregular squares thus formed draw: short 


diagonal lines from corner to corner, 
from right to left and from left to right 


alternately. Finally. mark off 2 in. all 

round for joining, as shown by the dotted 
lines. : = 

To fold, crease all the horizontal lines, 

_ first one way and then the other, the 

narrower spaces going inwards. The 

inward lines should be ruled with a hard 


point to make them fold easily. The. 


/ 
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~ placed next the bottom of the camera, 


_ taken not to pierce the leather with - 


In the front a circular hole is bored to 


_ plano-convex lens of 1-in. focus, kept 


- three screws. The size of the opening in — 


Eg ee Cet oe 


i 






























short diagonal lines are then creased, 
after which no great difficulty will be 
found in’ bending the four sides and 
obtaining the finished bellows, as shown 
by Fig. 48. The join is glued, and is” 


where it will not show. The two ends of - 
_the bellows are glued to the bellows 
frame and the rising front respectively. 

The best material for the bellows is” 
black morocco leather lined with black 
lining, the two being glued together with 
a mixture of 4 parts of thin glue_to | part 
of flour paste. Before gluing, damp the 
leather to render it limp. For marking, 
a chalk pencil is used, and care must 


point of the compasses. The folding is 
done before the material is quite dry, and” 
when the glued join has set, the bellow 
placed flat under a weight for a time. 
When finished, the inside may, if at all 
shiny, be blackened with dull black 

Yarmish. | soak geteres et 
This (see Fig. 





are 4 in. thick, and the front 4 in. thic ; 


take a brass tube about 2 in. long « 
2 in. in diameter. which holds-a sn 


place by a couple of blackened split 
rings. Grooves are cut in the two sid 
at the top, to hold a double convex I 
of l-in. focus A (Fig. 49) ; this is shown 
section by Fig. 53, and is cut square, as 
in Fig. 54, to fit the box.. A small mirror © 
B (Fig. 49) is inserted at an angle of 45°; 
it is secured by a thin strip of w« 
glued at the bottom, and by a short n 
or screw against its top edge. The top 
of the finder is covered with a bent brass 
plate, cut as shown in Fig. 52, and. bent 
at the dotted Hine; it is fastened with 


the plate should correspond with 
amount of view included -by the cam 
lens. The hood is of bronzed sheet- 
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the dotted lines as in Fig. 56; bottom, so that it will fold inwards out 
; secured with two small bronze pins of the way to allow closing. The hinge 
ornails, and should open and close readily, should be recessed in both finder and rail. 
butnot tooloosely. Thefinderisattached Focusing Scale.—As shown in Fig. 57, 


the baseboard rail by a hinge at the this consists of a narrow strip of ivory — 
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the Lancaster pattern ; 


68. 


marked to agree with the focus of the 
lens at different distances ; the markings 
must be found by experiment. The 
pointer (Fig. 58) is of brass, and is screwed 
to the baseboard rail, as shown in Figs. 

1 and 4 (pp. 58 and 59). 

Handle, Level, etc.—The leather 
handle (Fig. 59) is attached to the top 





- of the camera with brass bridges (Fig. 60). 


The plumb level (Fig. 61) is screwed to 
the side of the camera, so that it will 
swing loosely, a small screw being first 


inserted within. the curved slot, to be 


central when the camera back is vertical. 
A blackened notch or mark is made on 
the wood against the lower point of the 
level to indicate the vertical position. 


MAKING THE DARK-SLIDE 

The dark-slide is undoubtedly more 
difficult to make than the camera, owing 
to the great neatness and exactness 
required in order to ensure perfect ex- 
clusion of light and a correct fit. The one 
now to be described is book-form-and of 
it is shown open 
by Fig. 62 and closed by Fig. 63. To 
make the slide, a sufficient quantity of 
mahogany double grooving (Fig. 68) will 
be necessary. This can be made if pre- 


ferred, but it will be better to purchase 


it. It is sold ready mitred to any desired 
lengths ; 1 ft. 8 in. is required for a quarter- 
plate slide. To secure a better corre- 
spondence in size in the two halves of the 
slide it is usual to cut and plane them both 


together, preventing them from sticking 


when glued by rubbing the insides of the 
mitred corners with wax for an inch each 
way. 

First cut the two frames SO that the 
inner opening is of the correct size, paying 
no attention to the outside dimensions; 


as these can be -brought right afterwards 


by planing. The opening should be 4 in. 
by 3 in., the innermost rebate, shown in 
the bottom half of Fig. 62, measuring 
4+ in. by 34 in. full. Having got the 


mittes right, the two halves are glued - 
and cramped, or tied tightly round with 


string, and allowed to set thoroughly. 
When quite set, and on no account 
before, a diagonal saw-cut is made in 
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mark the outside 


sides must be reduced. The outside of 
_ the slide should measure 5, in. by 4 in. 


| : % in. wide, and the side pieces may be 
‘is planed carefully to measure 54 in. long. 


“ent on three sides to fit the grooving of the 


next cut horizontally across, 
































the centre of each corner to take a thin ~ 
strip of veneer, which is glued in. When ~ 
the glue has set, the projecting pieces 0 
venter are planed_ level. Placing thea 
two halves together, the next step is to— 
ide dimensions and to 
plane them down as required, taking off 
an equal amount on opposite sides. The 
thickness of the grooving may prove 
right for the top and bottom, but the 


The top bar of each ‘half. will now 
have to be cleared on the outside to 
admit the shutters. To do this, a series of © 
saw-cuts are made, as shown by the 
dotted lines in Fig. 64, level with the | 
bottom of the first rebate or groove. The. 
intervening space is then carefully re-— 
moved with a small chisel, and rendered 
flat with Beebe per and file. A re 4 
about 23 in. long, ;°, in. wide, and ;1, in. 
deep is then gouged out, as at A (Fig. 644), | 
to engage the wooden strip on the shutter — 
which prevents the’ latter pulling right 
out. About 4 in. from the fons a 4 qin. 
wide recess is out to a. depth of in, ., Wy 
which a strip of black velvet B is alived 
to exclude light which might otherwise 
get between the shutter and slide. The 
shutter grooves must next be cut through 
the top bar, continuous with the grooves - | 
in the sides ; this is done carefully with 
a small gouge and a narrow flat file. 4 


: 


~Dark~-slide Shutters. — The woh 
shutters can now -be proceeded with 
These consist of three strips ae 
together with thin pieces of veneer, 
shown by Fig. 65. The central piece is 


| 


rs in, wide. After joining up,-the shutter i 


3+ in. wide, and }-in. thick. As rebate 18 


slide ; this Vix require to be about 1, in. 
wide and ;t, in. deep. The shutter is 
[383 ia 
from the bottom, for the hinge, ‘and the 
two edges of. the cut are bevelled to an 
angle of 45°, as shown in enlarged seotion 
by Fig. 66. A rebate 4 5 in. wide and 2 az} im 
deep is then cut to catenin naa a ‘thing 
ue of black leather a; this ji he glued 4 
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: = ‘heed © 
the feather ine first examined closely 
to see that there are no minute holes 
Sain “It, 
. is The top of the shutter is now shaped to 
im a finger-piece, as seen in the various 
‘illustrations, and rounded with the gouge 
fo the section indicated in Fig. 67. Before 
oing this, a strip of wood 4, about =, in. 
~ thiek, is glued across the top of the 
_ shutter at such a height that it will rest 
2 Ps the top bar of the slide when the shutter 





3 - closed, and form a shoulder. The strip 
ais. gouged and shaped to match the other 
side of the shutter. A small circular 
- recess is cut on the outside of éach shutter 
near the top, to take an ivory number, 
_ which i is glued in. 
_ The inner sides of the shutter are coated 
- with a dull black varnish, and when 
2 hie is dry the shutters are tried in the 
J ‘slides. If they are a good fit, easy but 
not loose, the thin strips of wood A and B 
(Fig. 62), which prevent their complete | 
ne withdrawal, may be glued on. 
ce The brass hinges are now screwed on 
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the bottom end, as shown in Fig. 63, 
care being taken that they are placed 
horizontal: and level. ©~Two brass hook 
catches (Fig. 69) and two short round- 
headed - brass nails, are s SoGZOD as 
fastenings. 

The catches are fixed Sith round- 
headed brass screws, as seen in Fig. 62, so 
as to move rather stiffly. The correct 
position for the nails having been marked, 


‘holes are started with a drill or awl before 





Fig. 68.—Double-grooving 
of Dark-slide 








Hook Catch - 


Fig. 67. = Raveck: 
piece of Shutter 
Catch 


aX 


inserting them, to avoid splitting the 
wood; they should be cautiously driven 
in with a wooden mallet.’ 

Two bent brass-wire screw catches 
(Fig. 70) are inserted, as shown in Fig. 62, 
to prevent the shutter being accidentally 
pullled out when not desired. 

‘The outside grooves to engage the 
brass plates on the reversing back should 
now be marked very carefully on the two 
side edges, as shown in Fig. 68. These . 
are ~, in. wide and 4 in. deep. The 
exact position for them should be found 
by reference to the reversing back itself 


sraciee 
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and also by comparison with the feet: 
ing-screen. 

Two round-headed screws are inserted 
at the back of the camera body, and made 
_to project 4 in. to act as stops for the slide, 
as shown at A and Bin Fig. 6 on an earlier 
page. A couple of bent-wire catches 
similar to those used on: the slide are 
screwed at the camera back, as at c and 
D (Fig. 6); these are turned over the top 
of the slide to prevent it slipping while 
the shutter is being withdrawn. 

A metal separator is unnecessary in 
a quarter-plate slide; a piece of thick 
_ black cardboard, 44 in. by 34 in., placed 
between the two. plates, 
requirements. : 

In conclusion, the slide is french- 
‘ polished. to mateh: the camera, and the 
wooden box of the finder having also 
been french-polished, it is hinged to the 
~ baseboard. The apparatus should be 
rested in every possible position to see 
that the fittings work properly, and care- 
ful search should be made for any en- 
trance of light. One or two plates are 


-. then exposed and developed to test 


whether the slide is quite light-proof. 


MAKING A QUARTER- PLATE REFLEX 
CAMERA ¢ 
There will now be given instructions 
on making a simple quarter-plate reflex 
camera suitable for use with a Bausch 
and Lomb shutter shown fitted in Figs. 
71 and 72, and obtainable trom photo- 
graphic dealers, or with a focal plane 
shutter, the construction of which will 
be dealt with. 

Fig. 71 is a side elevation of the com- 
plete apparatus, which is made of 1-in. 
mahogany, except where otherwise stated. 
The rubber tube a operating the pneu- 


matic release of the shutter B is carried - 


through the side of the camera, in order 
to make connection with the mirror 
mechanism. The finger-piece c actuates 
the mirror release. At the top of the 
camera is a folding hood pD, to screen the 
ground glass. from extraneous: light ; 

the frame E carrying the hood is hinged, 
and lifts up, to render the ground glass 
accessible for cleaning. The focusing 
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mirror release ; but, if preferred, it may 


of double 


Fig. 72 isa front Sivan 
give a good idea of the internal arra 
ments. 
made, beginning with the bottom a a 
answers all 


“opening cut in it 44 3 
Lin. distant from the back end. 


_ is glued to the bottom. 


be made ; 


from three of its sides. 
 54in. by 2 in., is screwed to the top of th 


distant from the back, as shown, by mea 3 


54 in. square, is now fastened in ; 


oan, square, with aeons 12 in. from the 


+ 


meso 





























pinion is at F, on the _game code ‘sat | 


be placed on the opposite side. At G 
a plumb-level. The reversing — back 3 
may be made to take any standard pattern n 

dark-slide; that shown — 
designed for those which Bae Be reg 


The sectional elevation (Fig. 73) 1 sae 
The outer body should firs 


two sides, which may be fitted together 
with small brass screws. The bottom is’ 
8 in. by 6 in., and the sides 8 in. by 63 in. 
The top B is 8 in. 7 54 in., and has 
in. square, starti 


opening is rebated for a width and dep 
of 4 in. all round, to take ies ground — 
glass. The strip c is 5} in. by 7 a in., a id 


The Frame.—The frame D, against 
which rests the reversing back, may next 
this is 5g in. by 5} in., with 
an opening 4} in. square, equidist t 
The strip— 
frame, and the latter is then fixed 3, 
of glue and small screws: The ‘piece: 

it rests. 
at one end on the ‘strip ©, and i is thus 
raised } in. from the bottom, to serve as 
a euide- for the focusing extension 
A strip } in. wide is glued at each sido] 
as shown at A and Bin Fig. 72. _ a 

Before proceeding with the focusing 
extension, the frame H (Fig. 73) is made ; 
this is 52 in. by 54 in., and has an. opening , 


bottom of the frame and is bevelled at 
the edges. ; i 

The Focusing Eichnone — This’ 
consiats of a board 64 in. by 5 in., and 
8, in. thick; it should preferably be 
made in three pieces keyed together, to 
prevent warping. The rack (Fig. 74) 5 
fixed eee ae town the cones ; 
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cut. for it. The pinion. is shown 







Sg ee Fig., 83.—Plan of Lower 
Si : Lever 
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Fig. 74. — Rack 


Fig. 75.—Pinion 
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Fig. 75; the position for this is indicated 
in Figs. 71 to 73. It is attached by screws 
to the side strips A and B (Fig. 72). 

The Rising Front Posts.—These are 
of the section shown at 1 (Fig. 73), 53 in. 


long and 3 in. thick. A groove is cut 
down. the ‘centre of each for the rising 


front to slide in, as shown in section by - 


Fig. 76. The rising front board (Fig. 77). 
is 5 in. by 43 in., and consists of three 
pieces keyed together. The two sides 
are rebated to fit the posts, and a circular 
opening of suitable diameter is cut in the 
centre for the lens. The brass front bar 
c (Fig. 72), in. wide, is screwed across the 
posts at the top. The slotted brass front 
plate D is screwed to the left-hand post, 
a brass screw bush to take a small milled 
head screw being fixed in-the rising front 
to correspond. The front plate will 
require to be bent slightly to fit the post ; 
it is shown separately by Fig. 78. — 

The Reversing Back.—Fig. 84 is an 
elevation and Fig. 85 a section of the 
reversing back, which is 5} in. square, 
with a central opening 44 in. by 34 in 
It should preferably be framed up from 
four pieces. A small triangular portion 
is rebated at each corner to a depth of © 
jj, in. Two strips 3 in. wide and 4 in 
thick are glued parallel with the two longer 
sides of the opening, and over these are 
screwed ie brass plates A and B, ? in. 
wide and ;4 in. thick. But the brass 
plates should not be fixed until the dark- 
slides are obtained, since they must be 
adjusted to fit the grooves in these. At 
cand p (Fig. 84) are glued 4-in. strips of 
black velvet. The method by which the 
reversing back is held in the camera is 
explained by Fig. 79. Two triangular 
brass plates A and B are screwed at the 
bottom corners of the recess in which the 
reversing back fits, and a pair of brass 
catches are placed at the top corners (see 
Figs. 80 and 81). The reversing back, 
being square, can be inserted with its 
opening either upright or horizontal. 

The Mirror.— The wooden back of 
the mirror is 57, in. by 54 in., the upper 
edge being bevelled to an angle of 45°. 
It is recessed in the centre, 4 in. from 
the edges, to a depth of tin., and a surface- 


_over at a right angle, as will be understood a 


side of the mirror by means of a bent_ | 


lower one should be of such a height that — 




































Site mirror, protorable of metal, is” . 
let in and secured with glue or cement at — 
the sides. The mirror is fixed in position — 
with two small hinges at the back. The — 
release is illustrated by Fig. sy It con: — 
sists of two levers made from ;4,-in. sheet | 
brass, pivoted together with ‘small nuts — 
and washers. The lower lever A has a 
projecting side piece at one end, bent — 


from its plan (Vig. 83).. This side piece — 
strikes the bulb B, which actuates the — 
shutter, when the lever is depressed. ~ 
The second lever ¢ is pivoted to the under- — 


angle-piece, shown. separately by Fig. 86. ) 

To the lower lever is soldered a. short S| 
piece of 4-in. diameter brass rod a (Fig. — 
83), which passes through a hole in the © 
side of the camera ; at the outer end this a 
pivot is filed to a square section for § in., — 
in order to fit on the finger release. The © 
latter is made from a piece of sheet brass, — 
as shown in plan and elevation by Fig. 87. 
The action of the mirror release is easily — 


understood. On pressing the outside ~ 


finger-piece, the lower lever is depressed, — 
rapidly pushing up the second lever, 
and, consequently, the mirror ; while, — 
at the same time, the projecting piece — 
strikes the pneumatic bulb and releases — 
the shutter. The levers are attached 
inside to the side of the camera, and should — 
be adjusted by a few trials, so that the — 
mirror just clears the lens before the shutter - 
bulb is struck. 

The wooden blocks p and E serve. Doth 
as stops for the mirror and to exclude © 
light. They are 54 in. long, and the 


the mirror is checked at an angle of 45°. — 
The edges touched by the mirror should — 
have strips of black velvet -glued over — 
them. The spring F assists the. quick | @ 
return of the mirror, but if all has been — 
correctly done it will fall by its own — 
weight. Four thin strips of wood are * 
glued to the sides of the camera, just 
beneath the mirror when lowered and just 
above it when raised, as shown by the — 
dotted lines in Fig. 82; this is to prevent 
light reaching the plate by way of the 3 
hood. For the same reason, a strip .¢ of 
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leather is glued across where the The Hood Frame.—tThis is shown in 


mirror is hinged. The upright lever plan at A in Fig. 90. It is 6 in. square 
ould be bent, to keep it sufficiently by 2 in. thick, and consists of four pieces 
‘away from the side to clear the lower joined up. The centre is rebated 34, in. 
ooden strip. deep, starting 4 in. from three of the sides 
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Fig. 86.—Bent 
Angle Piece 
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Fig. 87.—Plan ~ 
and Elevation 
of Finger-piece 


= Fig. 90.—Top View of Camera, with Lid 
of Hood Removed — 
Fig. 88.—Catch ; 


Fig. 85.—Section of for Hood Frame 
- Reversing Back 





















Method of Fold- 
ing Bellows 






= SSS 


~ 








Fig. 99.— 4. 
Intermediate - Focal-plane Blind and 
Wheel, Spin- Fig. 101.— Shutter Four 
dle and Knob Brass Arm Mechanism | Rollers 
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and % in. fron. the remaining one ; aa 
The frame — 


- is to allow the hood to lie flat. 
- is attached by a pair of hinges to the top 
_ of the camera, and a spring catch of the 
_ kind shown by Fig. 88 is fixed at each side, 
to clip on projecting pins. The hood is 
made from two pieces of black leather 
cut to the sector of a circle. The curved 
edges are neatly turned over and glued, 
and the sides are glued to the frame and 
lid respectively. A strip of leather is 
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“apart as the horizontal lines; and fro m 


formed rule the diagonals, as shown, 


horizontal lines ; then spread it flat, tu 


glued inside along the hinge of the lid. . 


The lid is 6 in. square, and is made of 
three pieces keyed together. The brass 
hinges are fixed inside. The lid is fastened 
- with a hook catch and™pin (Fig. 89), and 
is retained in an upright position when in 
use by an elastic band secured at one 


end to a staple in the lid, and passed over ~ 


a screw hook in the camera top. 


lens to be of 7-in. focus. Naturally, a 
high-class lens working at a large aperture 


is a great convenience in a reflex camera, 


the chief use of which is for snapshot 
work necessitating very brief exposures. 
The ground glass B (Fig. 90) is 44 in. 
square, and is ruled with ink lines to 
indicate the extent of view included 
horizontally or vertically. _ Before fixing 
it, another piece of ground glass, 44 in. 


, by 3} in., should be placed in a dark-slide 


in the position occupied by the plate, 
both the shutters being drawn, and the 
focus should be carefully tested on objects 
at different distances, to see that 
corresponds with that shown on the 
horizontal ground glass. This should 
prove to be about right with a 7-in. focus 


lens, if the measurements of the camera 


are closely adhered to; if otherwise, the 
distance must be adjusted by altering 
the rebate in the frame, or by means of 
a beading, until the focus exactly agrees 


ib: 


“at H in Fig. 73 (p. 71) as well as to the 
The Lens.—It is necessary for the a 


coating of dull black varnish inside, and 


the length is shown shortened to save 


with that of the ground glass placed in the < 


dark-slide. 

Bellows, etc.—The method of folding 
the bellows is indicated by Fig. 91, and 
is soon grasped by.a few minutes’ practice 
with some stiff paper before starting on 
the proper material. First rule with 
_ pencil,as many parallel horizontal lines 


on the paper as there are to be folds in 


“All the brass fittings mentioned may be. 


it may be covered with black leather. 


width of the slit or opening. Roller No. 1 
(Fig. 95) is of wood, long enough to g ‘go. 


ends. 






































ae bellows: Then mark. two sparal lel 
vertical lines A and B, the same distance. 


corner to corner of the little squares thus” 


from right to left and from left to right 
alternately. Now fold the paper on the 


over, and fold again on the horizons 
lines, but in the -reverse way. Tf the 
diagonals are next creased, the paper will 
readily assume the correct shape of one : 
of the bellows corners. The other three 
corners are done in the same way. The 
bellows proper is made of leather backed - 
with black lining. The join is best made : 
midway in one of the sides, that side being 
placed at the bottom. - The ends of the 
bellows are glued to the partition shown 


rising front. — om 
The plumb level (Fig. 92). and - the | 
leather handle hardly require explaieticha 


purchased, except the levers for the mirro 
release. The camera should be given a 


may be polished outside ; or, if preferred, 5 


Focal-plane Shutter.—A_ focal- alaed 
shutter, built into the camera, may be 
constructed as shown by Figs. 93 to 103. 
This is regarded as the ideal type of shutter 
for use in a reflex camera, but the camera 
already described will need to be made 
higher, so that the mirror does not ge’ i 
in the way of the top rollers of the shutter 
blinds, which blinds work just. behind. the | 
opening at the back. Fig. 93 is an outside 
view of the mechanism fixed on the left-— 
hand side of the camera nearest the end ; : 





space, which is also the case aie the: \ 
drawings of the rollers. | Gute a 

There are four rollers, area as | 
Fig. 94; Nos. 1 and 2 carry a coro 
blind, while Nos. 3 and 4 carry a similar 
blind without a spring, for altering the | 


across the width of the camera; it has a 
square steel spindle, filed round at tl 
= pele A and a toothed wheel 4 


a 
ican 



























te © is of fine steel wire wound 
the spindle as shown, one end being 
sed through a hole bored in the latter. 
he spindle and spring are inserted in 
etal cylinder (Fig. 97) closed at one 


tly fitting dise A with two notches, 
) which is fastened the second end of 
spring. — 

‘he blind. (Fig. 98) is ee thin black 
a) r cloth, with an opening 63 in. by 
; one end is glued round the spring 
the other being bound round the 
of roller No. 1 and brought through 
cut in the wood. ‘Through a hole in 


e pulley of roller No. 1 is passed a silk — 


hich is brought out through a 


furnished with a tassel. Rollers 
9s. 3 and 4 are of wood, No- 3 having 


1 No. 1, while at the opposite 
los. 3 and 4 are both provided with 
ull pulley. Roller No. 4 has a 
knob like that- on No. 2, but 
ae pin ero it, SO. that it will 





nilar to the first, are glued round the 
indles and passed through slots in the 
den rollers. An endless cord is passed 
ly over the pulleys of rollers Nos. 3 


may be wound either up or down by 
wi pec knob on No. 4. 


=> 
hm mes 
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, the other end being furnished with 


nall hole in the bottom of the camera 


end a toothed wheel similar to_ 


Aa of the ean: “blind, hich 


4, so that the. blind cannot slacken, | 


. The outer fittings work on two. brass 
plates, suitably 
wheel 4 (Fig. 93) may have about thirty- 
two teeth; it gears with the pinion of — 
roller No. 1, and has soldered on it three 
projections, as shown at A, B, and c in 
Fig. 100. A piece of stout brass is cut to 
the shape shown by Fig. 101, and bent as at 
Band D. The catch portion A (Fig. 101) 
is intended to engage one or other of the 
projections, on the large toothed wheel, 


according to the position of the arm. A a 
piece of thin brass is cut as in Fig. 102 _ 


and bent up at the sides and in the middle, 
forming a spring with two hollows in 
which the turned-down end B of the arm 
will catch. This spring is screwed to 
the camera underneath the arm, as at B 
(Fig. 93) ; 
a screw through the top, so that it will 
move freely without being loose. : 
The bulb of the pneumatic tubing is 


brought through the side of the camera 


and placed under the wing c of the arm. 
_Aspring is made, as indicated by Fig. 103, 
with a short projection to engage in lot 
cut in the winding knob G, and is screwed 
in place as shown. 
_ To adjust the width of the slit, the knob 


D (Fig. 93) is pulled, throwing the inter- 


mediate wheel out of gear; the winding 
knob £ is then turned until the required 
width is obtained. The knob D is now 
pushed back until the wheel engages 
again. The shutter is set by pulling the 
cord F. The winding knob G alters the 


tension of the spring blind, according to. 


the number of turns. 
For a time exposure, the arm is moved 
until the pointer at the end comes against 
-T, which should be marked at the correct 


position for the arm to engage the grooved ~ 


projection B (Fig. 100). On pressing the 
ball the blind is-stopped half-way by the 
projection catching the arm, remaining 
open until the ball is released, when the 
arm falls, the ‘groove in the— projection 
permitting the wheel to pass.: : 
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drilled. The toothed ~ 


the arm itself being fixed by 


a 


-. tection. 
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VARNISH is.applied over paint in order 


to protect it, presenting a surface better 
calculated to resist hard usage and one 
that is more easily cleansed. On some 
colours, as those ground in water and 
bound with gum or ale and used in grain- 


ing, it is absolutely necessary for pro- — 
Some pigments, too, work badly - 


in oil or varnish, so that when required to 
be finished glossy, supposing enamel is 
not used, it is found easier to paint 
them. in flat colour, and then to finish 
with a coat of varnish. _ 

Should the reader be labouring under 
the impression that there is nothing diffi- 
cult in varnishing, it is advisable for him 
to examine the first new high-class motor 
car that comes under notice, and then 
to attempt the production of a similar 
finish. Granted that the work has been 


filled up, that three or four coats of 


- varnish have been given and felted down, 
the beauty of the work will not be pro- 

perly appreciated until an attempt has 
‘been made at its imitation. In the 
matter of conditions, such as equable 
temperature and freedom from dust cr 
_ draught, the coach painter usually has the 
advantage over the house painter, so that 
in mentioning the finish of the motor-car 
body, the object in view is to hold up 
an example worthy of imitation, rather 


than imply that housework should in-- 


variably be of the same high standard. 
Kinds of Varnish.—There are two 

chief kinds of varnish—oil and spirit— 

but for the general run of varnishing 





only the first of these is used, the second 


not much will be said of spirit varnishing. 


and kitchens, paper varnish is used ; for 


the general run of house-painting. 
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being employed chiefly by the polisher 
and wood finisher. In oil varnish, dinseee™ : 
oil is the solvent, and heat is necessary 
to the proper dissolving of the gums and 
resins ; in spirit varnish, the solvent is “7 
turpentine or methylated spirit, with the 
second of which any temperature greater 
than a gentle warmth would mean the 
evaporation of the liquid. In this chapter. 


— Ordinary inside oak varnish, if bought 
from a reliable firm, is suitable for 
varnishing dark colours and floor margins. 
On exterior work, outside varnish mus t 
be substituted ; but when there is not a 
large amount of work to be done, outside - 
varnish may be employed on both ex-| 
terior and interior ; but this remark det 
not apply to inside varnish. 

Pale carriage varnish is a much better 
quality, suitable for front doors, graining, 
and work generally of a superior kind. — 
For white or very pale tints one of the 
practically water-white varnishes put up— 
by the best manufacturers should be 
employed. For wall-papers in-bath-rooms — 


natural wood, and water and oil staining 
the varnishes mentioned are all that — 
will be required. All these varnishes are — 
oil varnishes, and, as has been suggested, 
spirit varnishes are seldom necessary in” 


Preparing Paintwork for ‘Varnish=4 
ing.—In preparing paintwork for varnish- 
ing, the under- coats, with few sna 
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ee for acs enamel. “On nis dull or 
at ground, varnish takes well without fear 
ee of its running into rings or “ cissing,”’ as 
: ait would be inclined to do: on: an oily 
round. Varnishing over a glossy oil 
paint is not impossible, but it is inad- 
visable ; it may be done by first damping 
the surface with water in which a little 
- gilder’ s whiting is dissolved, and wiping 
a a chamois leather. It is a fault to 
-varnish. on paint that is not thoroughly 
hard, there being-the possibility of lifting 
the paint, and the practice does not con- 
duce to durability. 
_ + Applying Varnish. Sa Wher applying 
~ varnish, a fairly full coat should be 
given, yet not so. full as to run in tears 
~ or sag ; ‘the brush used should be a clean 
phew. hair brush possessing plenty of spring 
the bristles. Always lay off the way 
of the » panel or grain with a light touch, 
the lighter the better. The time to 
a leave varnish alone, especially the better 
“sort, can be learned only by experience ; 


but it may be said that after the varnish — 


sone been equally distributed over a panel, 
o the less working it receives the better. 

Excessive working is apt to cause the 
geamnich to froth, the result being that 

each bubble on bursting forms a minia- 
~ ture hill with a vailey in the centre, alto- 
"gether destructive of a smooth finish. 
_ The conditions under which varnishing 
a done largely influence the result. It is 
oe not always possible to choose or order 





_ them, though they are sometimes capable | 


ot modification. A temperature of from 


: 60° F. to 70° F. (not always’ possible), | 


besides freedom from draught, dust, acid 


fumes, steam, and moisture in any form, : 
are among the essentials to complete 


~ success. Damp air or a cold current of 


air. coming into contact with wet varnish 


of the better sort will cause a white film 
to collect on the surface, which can only 
be remedied by revarnishing. Seediness 
or grit in the varnish sometimes occurs 
from the same ora similar cause, but 
more frequently from dirty brushes. 
er When varnishing outside work, such as 
a a street. door, in the winter months, At is 
advisable to select what gives promise of 
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being a dry day, getting the varied on 
as early as possible, so as to give it an 
opportunity of setting previous to the 
advent of cold air of late afternoon. 

Draught may be dealt. with by a little 
forethought in having ready at hand 
a temporary folding screen covered with 
common sheeting or some other suitable 
‘material. Screens are not used, consider- 
ing their utility both as draught and 
dust excluders, nearly as much as they 
might be, especially when painting and 
varnishing good-class front doors. After 
all, there is no doubt that dampness is 
the greatest enemy to varnish work. 
For this reason, varnish brushes must on 
no account be stood in water, but in either 
linseed oil or varnish mixed with turpen- 
tine. Water, like cold air, will turn 
varnish white. 

A good varnish, whether slow or quick 
setting, should present a film that will.not 
collect dust. In other words, once it is 
dry it should not be sticky or tacky 
when touched. Some of the cheap varie- 
ties, in which there is a quantity of resin 
or inferior gums, dry quickly, but soften 
again when brought into contact with 


the heat of the hand. Needless to say, | 


they are of little value to the painter.. _ 

A good varnish might, however, be — 
unjustly condemned under this head, by 
using it over old woodwork, such as oak 
graining, if the surface has not been 


‘properly washed either with sugar soap 


and water or Hudson’s powder. A smoky 
surface, always found on old painted work 
in large towns, will retard, if not prevent, 
the proper drying of any varnish, being 
more obstinate than a greasy one. 
-Two-coat Varnish Work.—On best- 
quality plain-painted work, oak, and 
graining generally, two coats of varnish 
are essential. The first coat should be 
given at least a week in which to get 
hard, when it may be felted down with 
pumice powder as recommended for enamel 
in another chapter in this series, and | 


the surface cleansed free of the pumice 


particles. The following day the finishing. 
coat of varnish may be given; but it is 
inadvisable to apply it immediately after 


the felting down. Where two coats. of 


~ 
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or varnish mixed with turpentine. 


«~ 
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varnish are given the varnish may ne “ibe 
same, or, better still, the second coat may 
be slower i in drying ; but in no case should 
a quick-drying variety be applied over a 


slow-drying one ; although apparently all 


right when first done, in a few weeks it. 


-is more than probable that the surface 


will crack, owing to the top film not having 
the same power of expansion as the one 
beneath it. 

Putting Varnish Brushes - eider = 
When varnish brushes are set aside for 
‘the time being, they should always- be 
in a closed vessel and suspended in oil 


are then protected from the small par- 
ticles of dust that are always pe: 
in the air. 

Storing Varnish. is best 
stored in a cool place away from the 
ground, preferably in a cupboard, as it is 
likely to become gritty if exposed to 
extremes of heat and cold. The can should 
not be unduly agitated ; if partly used, it 





should not be left with a porous cork or 


with no cork at all, as the varnish will 
get foul, and, in contact with air, become 
thick and useless. Properly sealed, var- 


nish will keep almost any length of time, 


—... and will improve with age. 


a 


libraries and dining-rooms no painted 


Varnish should never be tampered with, - 


- but used as it comes from the makers. 
Such expedients as adding turpentine, 
boiled or .raw linseed oil, or even liquid 
driers, are to be condemned, as they de- 


tract not only from its gloss, but its 
durability. : ere 


_ STAINING AND VARNISHING ~ 
There is a richness of tone in properly 


ath cd and varnished work which to - 
many is preferable to either flatting or 


enamel; and where there is a craze for 


uniformity of colour, the woodwork of a — 
room may be stained to match the 


‘furniture. Staining properly chosen goes 


- well with any scheme of colour. . 


The whole range of woods from pine 
to rosewood is within the scope of the 
painter’s art. There are scarcely any 
limits to the. use of stain, whether on 
wood, paint, or relief materials, while for 


They 


will make it ~ more apparent. Wood, | 


. the evil of a patchy finish. 
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decorative and sanitary, since it will bear 
eee phen with tee and Pte 


(onouice up and anh boat ts varnish . 
will give a result equal to new.- = 
Some years ago it was the practice to ~ 
stain and varnish the woodwork in work- | 
ing-class- houses. This had much to 
recommend it, since the varnished gur- 
face presented a good ground for subse- — 
quent painting. It had, of course, to be — 
well rubbed down with pumice-stone and 
water to break the gloss before paint w : 
applied. — : 
The chief objections to the use of. stain ra 
arise from the lack of-preparation of the 
surface, it being a somewhat general idea a 
that any wood is good enough to stain. — 
Where the wood is not planed smooth, no 
amount of staining and varnishing will 
remedy the evil; in fact, the varnis 
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especially white and yellow deal, inter- 
‘spersed with sap, will show dark patch 

where the stain is absorbed to an abnorn 
degree. This is more noticeable where 
water stain is preferred to oil, owing to- 
readier absorption. It is not always 

possible to select the wood, since the ¥ 
painter must deal with it as it comes 
his hand; but where there is evidence 
sappy material, a little preliminary pre: 
paration will obviate to a large exte 


Sizing and Varnishinge 1 may 1 be 
best to mention, first, ordinary sizing and 
varnishing, since quite a lot of wood, . 
as pitchpine, is simply varnished. This 
wood deepens with age, , and though not 

a suitable choice for every position, is 
radishes selected for lecture roon 
ond other aoe ee 


three ent Someumes ae “isis th 
producing a hard, durable surface, 
attainable by other means. Where varnish 
alone is employed, the varnish. may be the 
same for each coat, aLbbO th it is pres 

: =f oi 












site size is Soule. as an under- 
: _ One. coat, and “Sometimes: _two- 


are size As, however, Saned warm, 
st coat being, in fact, hot, and laid 
ly without undue brushing: Allow 
t dry, then give a second coat, using» 
i oS cooler than for the first one. 





oe the “wood and Same unsightly 
= ete the varnishing may be 
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-and umber, or vandyke alone. 
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belonging to the oil class, though fre- 


quently to be bought at small oil shops-— 


are not recommended, since they are not 


so satisfactory as ordinary oil or water 
stains. 


appearance, which obscures rather than 


enriches the grain. This is owing to the 
~ lack of penetrating power in the vehicle, 


which is of a gummy nature. Neither are 


L varnish stains to be recommended on 
the score of cheapness, for by the time a 


suitable gloss has been built up by 


“repeated coats of varnish stain, a better 


‘result would have been obtained by either 
water or oil stain and subsequent varnish- 


cI. Though very well for touching up 


or dealing with small articles, they are 
not recommended for large surfaces, owing 


to the difficulty experienced m obtaining 


an even colour. 

As regards water stains, they may be 
had in large or small quantities for most 
woods, and may be diluted, if necessary. 
with water. They are rich in tone, trans-_ 
parent, and cover a large area at little 
cost. 

In making stains at home, choice must 


be made of the transparent pigments, as 


raw and burnt sienna, burnt and raw 

umber, yellow ochre, vandyke brown, — 
rose pink, madder lake, blue black, and ~ 
prussian blue. Madder and ‘other lakes 
may be used alone or as a glaze on a dull 


-understain. Where pigments are used 


they are best purchased ground in 
water or oil, according to the nature of 
the stain. Dry colours will do, but they 
are more difficult to handle. Polishers’ 


stains will be dealt with in a separate 


chapter.  — 

For water stains, use as a binder weak 
jelly size—only, of course, brought to a 
liquid state—or equal parts of stale beer 
and water. 

For light. oak use a mixture of raw 
sienna and umber in the proportion of 
two of the first and one of the second, using 
raw umber if a quiet colour is desired, 
burnt umber if warm. Any number of 
shades of oak may be made from sienna 
These 


colours are also suitable for American 


Trying to lay a stain and varnish _ 
in one operation results in a streaky_ 
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and Italian walnut and teak. For maho- 
gany use vandyke brown and madder, or 
other bright lake. Satinwood stain may 
be made from raw sienna and a very 
little vandyke brown. Green oak stain, 
sometimes favoured, is made from raw 
umber and prussian blue. 

For water stains, use a stopping 
made from equal parts of finest plaster- 


of-paris and whiting before applying the 


stain. 

In oil staining, the pigments men- 
tioned above should be used, the vehicle 
being linseed oil 1 part, turpentine 2 
parts, and liquid driers 4 part, but these 


proportions may be varied to suit differ-- 


ent surfaces. For a very hard wood use 
more turps, and for a porous surface, 
more oil and less turps. (Turpentine, 


turps, oil of turpentine and spirit~ of | 
turpentine are, commercially, one and 
the same.) 


. Spirit stains are made from aniline dyes 


dissolved in wood spirit or naphtha, to 


which is added spirit varnish as a binder. 


Dye stuffs, as dragon’s blood, cochineal, 


- and others, are also dissolved in spirit ; 
but where these stains are desired it will 

be found better to buy them ready made 
from a good firm. 


There is nothing better than good hog- 
hair brushes with which to apply the. 


stain; a ready-ground oval varnish brush, 
a No. 8 sash-tool, and a No. 6 fitch in tin 
being very useful. 

Staining and Varnishing a Roan 
Let it be assumed that a room with the 
woodwork in yellow deal is to be stained 
medium oak. Make the water stain as 
directed, or use Stephens’ stain, trying 
for shade on a piece of odd board. If 
still uncertain as to colour, begin’ on 
some part least noticeable, such as the 
inside of a cupboard door. Having ascer- 
tained the depth required, the prominent 
work may be proceeded with. 

When staining a door, it is as well to 
do the panels first, and to avoid smudging 
the muntins and stiles. Lay the stain 
freely and evenly, never re-touching a 
place that is partly dry. Mistakes fre- 


quently made are to brush out the stain - 


too much, to use the brush nearly dry, 
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‘junctions of stiles and rails, cut in clean 


together ; 


enough to receive stains. 


may be 2 lb. of shellac and 2 oz. of pale resin 
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vided the wood is in good condition, ‘the 
stain will be of an even depth. To avoid 
joints caused through overlapping at th 3) 
each time. Where the operator is a y 
quick it may be possible to “‘ bring down 
the whole of stiles, rails and cara 
but it will be found proteratlaal 
to work them separately, cutting in clea na 
as recommended. ; 
The stain being dry, give two anata of 
size and then varnish. When apni 1 
the first coat of size, do not brush it more 
than necessary, as there is just the possi- 
bility of the stain moving slightly here 
and there, and such defects can never 
be properly touched up. — ci 
_ The application of an-oil or spirit stain 
is similar to that of water stain, th at 
is, it is laid on thinly and freely so tha’ 
it may penetrate the wood. In some 
instances a good effect is obtained in the 
case of oil stain only, if, after allowing 
the stain half an hour to soak into 
the wood, a clean piece of rag is drawn 
from top to bottom of each panel, 
thereby removing some of the material 
and giving prominence to the grain. — 
A coat of size is sometimes given to 
the wood. before staining ; generally this S 
is undesirable, yet where the wood is very 
porous, either all over or in large patches 
the size has its uses in preventing the 
wood absorbing so much of the liquid as 
to make the surface darker than was 
originally intended. The wood most ; 
likely to offend in this respect is the 
cheapest deal, and cheap ready-made | 
doors, which are seldom pee smooth Le 
ee | 
Yellow pine may be at fault in places a 
only, and these are best treated by touch- 
ing up either with 1 part of knotting and 
2 parts of methylated spirit, or with japai nD 
gold-size and turps. Porous wood 
doubtless best dealt with by using- oil 
stain, and treacherous wood should have 
a preliminary coating of either dilute | 
knotting or 2 parts of turps and 1 part 
of japan gold-size. Ordinary knotting — 


dissolved in 1 gal..of methylated spirit. _ 
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} igh gloss i is not always desirable, in which 
“case work may be stained and wax 
ie: eee, or stained and rubbed over 


this cannot properly be called imitative 
staining without proper choice of the 
_ wood to be treated. Ordinary deal may 
Rs stained, so far as colour is concerned, 
ie: 





resemble any wood, but, owing to the 
ie grain, it would not deceive anyone. 
White and yellow deal may be stained 
a the colour of pitchpine, and if the 


n be stained | to almost anything, but 





American walnut. By the introduction 


| of suitable colours on top,. or worked in. 


with the stain, which entails a knowledge 


Seffects may be readily produced. 
ip _ Stain is-used in other-ways, as over a 





|} es 


ess is practically the same, it is some- 
ae called glazing, at others scumbling. 
_ In a room there may be painted wood- 
_ work side by side with clean new wood, 
_ the intention being to stain the whole. 
~ Now, even if a paint solvent is used on 
- the paint, the wood will not be left clean 
‘like the new part. Sometimes the painted 
ortion is grained to match the new, but 
such work is generally beyond the 
- amateur, and the best course, therefore, is 
o stain on a paint made to match the 
“lightest part of the wood. Give several 
coats, mixing the last with 2 parts oil 








] 


and 1 part turps, so that it dries with : 
a medium gloss. For a room. of. this. 


sort it would be best to use an oil stain, 
as this could be brushed over the bare 
wood and the painted surface, with 
_ More prospect of success by an amateur. 
dealing with the painted part, first 
“lay the stain as level as possible ; then, 
- if the grain of the adjacent wood is open, 
it will be advisable to draw a dry flat 
_ brush down. the stain while wet, so as to 
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ould. resemble ‘pitchpine. Whitewood 


of graining, Italian walnut or rosewood 


_ painted surface, when, though the pro- 


ve 


give the suggestion of texture or grain. 
Sometimes stippling or “ flogging ” after- 
wards is an improvement. If it is found 
that, despite ordinary care, the painted 
part is not quite so dark as the other, 
this may be remedied by going over it 
again with stain much diluted. This 
should, however, have more oil, and 
possibly a little varnish added, as if 
there is an excess of turps there is a likeli- 
hood. of moving the under-coat. 

Glazing Paint.—The practice of stain- 
ing (glazing) paint is not adopted so | 
much as it might be. The grainer em- 
ploys it to give richness and depth to 
his imitations with excellent results, 
and the glass-writer to produce rich back- 
grounds at comparatively small cost, 
but the house painter rately uses the 
method. A little thought must reveal 
the many ways in which stain would be 
useful. Frequently, the only method of © 
matching a particular pattern of colour 
is to apply a coat of glaze or stain over a 
foundation of paint. 

This method of glazing or staining on 
solid colour has not only the advantage of 
richness, but it is a cheap way of obtain- 
ing rich effects. Imagine the cost of | 
building up a deep crimson. It is pro- | 


_ hibitive, and there is a doubt as to the 


permanence of the colours. Yet by body-— 
ing with solid colours, and giving a coat 
of crimson, on a clean, bright under-coat, 


‘a good result is obtained. 


The madder lakes, crimson lakes, yellow 
lakes, vandyke brown, prussian blue, 
blue black, siennas, ochres and umbers 
may all be employed singly or in com- 
bination for giving richness to solid 
colour. These may be laid evenly. with 
soft brushes, but are always improved 
by softening or gentle stippling with a 


- badger softener. 


The prevailing colour of the most 
expensive woods may be desired without 
the figure-or grain. For this, the wood- 
work must be painted the colour of the. 
ground, and then brushed over with 
glaze or stain prepared either in oil or 
water, texture being produced by stippling 
or, in some Cases, by flogging the wet 
color. 
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To flop a panel in Satter. colour, “teks 


the badger softener and using it ‘flat— 


that is, the side of the hairs—begin at 
the bottom of the panel and lightly strike 
the wet colour. The badger may also 
be used if the colour is made of oil, but 
it will need to be well cleansed after- 


wards, first with turpentine and then 
-with soap and water. Sometimes brushes — 


of the same shape are made of hog-hair 
for use with oil-colour.- 

The ground for light oak may be made 
from white and yellow ochre, adding a 
little burnt sienna if it is desired warm. 
The result is a deep cream ; for medium 
oak, increase the quantity of ochre ; ‘for 


dark oak burnt umber and venetian red — 


are added. 

For teak and walnut, use a leather 
colour made from white ochre, burnt 
umber and venetian red. 

The ground for mahogany varies ac- 
cording to the depth of tone required. 
The walnut ground with more venetian 
red added would be suitable, while for 
dark mahogany, venetian red with a 


small quantity of burnt umber and a 


smaller amount of white would be found 
suitable. 

Rosewood requires a dark- mahogany 
ground, except that ochre should be 
substituted for the burnt umber. On 


_ these grounds use the glaze colours previ- 


ously mentioned. ~ 4 : 
Stained “ Inlays.’’—By a judicious 


use of stain it is possible to produce 


imitations of the finest inlay work, a 


matter to which attention is drawn in 
the chapter entitled ‘ ‘Wood Inlaying ”’ 
in Vol. IIT, . 


Staining and Varnishing Floors = 


Floors are generally stained in one colour, 
though thefe is no reason why a simple 


_marquetry pattern should not be pro- 


duced. When staining floor margins, oil- 


stain is preferable, as the wood is generally 


rough, and should water-stain be used 


the work will absorb so large a quantity — 
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died to some extent by re-touching the 


instance. = 
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as to hace the road Sieost binckes “Ié, 
seems a mistake to stain floor margins as’ 
dark as is generally done, a shade deeper — 
than the prevailing tone of the cura 4 
being quite sufficient. Avoid the use of — 
combined stains and varnish, which are: F 
liable to cause much trouble. ; 

Do not use size on floors ; the finiehed: d3 
surface will then be more serviceable 
and better resist the hard wear. A good ~ 
hard-drying floor varnish or hard church 
oak should be used. Cheap varnish will — 
not give satisfaction, as either it will 4 
quickly lose its gloss or else it will re- — 
main tacky for an inordinate length of. 
time, and, as a consequence, capture the 
dust and fibre in-the atmosphere. — 
_ It frequently happens that boards hayels 
worn bare where the traffic has been 
excessive, while the remaining part 1s in” 
good” condition. Staining is difficult to_ 
touch up successfully. It may be reme-— 


bare places, and, when these are dry, 
adding a little stiff stain colour in oil to ~ 
the varnish and going over the entire 
surface./ Such a proceeding makes — the 
margin a trifle darker, but the result is 
preferable to a patched surface. As it is” 
found necessary, eventually, to follow” | 
this course on all floor margins, there is 
something to be said in favour of keeping 
the stain comparatively light in the Drees 





Using a Filler.—With regard to stain 4 


ing or varnishing open-grained woods, 


the use of a filler is recommended. The 


_ liquid fillers sold by the best varnish — 


firms are quite satisfactory. Whiting and — 
turps, or finest plaster-of-paris and water, 

used thick and rubbed into the pores of © 
the wood with a wad of clean cloth or 
applied thinly with a brush, -are alike 





serviceable. These, when dry, are rubbed — 


down with fine glasspaper the way of the ; 
grain. They may be coloured where 

desired by adding pigments fe dry or 
ground i in water. - z 
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Eo iitecy = ainaiteur: after eene Jed 
igh a maze of chemical- formule, 
‘serious talk about stains, 
es, ai reagents, comes to the 
sion that the se process is 


an backs ae in the een ‘that too much 
ormation i is crowded into a small space, 
the result, that. no tee phOr is” 


re, may be eens chee out 
‘the veriest tyro; but at the same time 
“may be stated that. no attempt will be 
de pater on such eee branches of 


rt ruironeopst need roe be an 
a large number of 


gg needles ; a few needles 
ted in handles, preferably “porcupine 
from. which rusted needles can 
y be extracted and aepees a Lae 
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| Making Microscope 
po: Slides 


ah ra 


of dissecting scissors; two pairs- of fine 


tweezers with needle points; ‘section 
_ilitters”; half a dozen or more “watch = 
glasses” with flattened bottoms, and a 


few other small glass troughs, ete.; 
pipettes with rubber teats attached ; 
dipping rods and tubes ; the requisite num- 
ber of “stock bottles, ” glass-stoppered, 
for holding stains and reagents ; some 
good sable fitch brushes (artists’ pencils),- : 
size No. 0 or No. 1; a turntable and 
‘heating table, with lamps or some other — 
source of heat; and finally a good pocket — 
~ lens or, better still, a simple form of | 
dissecting microscope. All the articles 
enumerated may be obtained from dealers 
in microscopical requisites, and most of | 
them are illustrated by Figs. 1 to 18 
on page 84. Certain of them, however, 
require some further description. 
Section lifters are made in a variety - 
of metals, the most expensive being of © 
platinum. They are simply flattened, 
scoop-like instruments, intended, as their 


name implies, for lifting delicate objects 


from fluid. Pipettes may be made from 
malleable glass tube heated in a gas-jet.— 
Only in the matter of glassware need the 
microscopist feel tempted to be ex- 
travagant. There are many conveniently 
shaped Soars troughs, dissecting and 
-sorting dishes, micro-aquariums, and the 
like, to be had ‘almost for a few pence each, 
which materially add to the convenience 
of the user. Again, at least one dozen 
good well-stoppered bottles, preferably 
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Fig. 1.—Various Knives and 
| Mounted Needle 


Microtomes or 


ig. 7.—Simple Dissecting 
Stage 








—S a / 


Fig. 9.—Slide-heating 
and Retort Stand 





Fig. 11.—Various Forceps 
for Slips, Covers, etc. 


Microscope 





Fig. 12.—Dissecting Forceps 
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Section-cutters : 


~ . Fig. 15.—Tripod | 
Dissecting | 


Figs. 4 and 5,— - ‘ 
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ow igh permanent iibels— are almost essen- 
el. 
balsam bottle can hardly be dispensed 
with, if the mountant it is destined to 
hold is to be kept absolutely clean. 

The turntable consists of a small 
¢ reular piece of brass, fitted with clips 


ead fixed to a solid base of hardwood. The 
te he Bane table should be of fair size, if 

work of an extensive character is to be 
formed. It consists of a flat sheet of 
brass supported on four legs about 10 in. 
h pe. A metalworker would make such 
an article cheaper than it could be bought 
in the ordinary way. The heat can be 


7 the use of small paraffin lamps. | A 
Baden cover of box form is a desirable 
adjunct, if a number of slides are to be 
Be uted before they ~are finally 
ished. 

an good lens is essential. A triplet 
me epeer is very useful in a variety of 
ways ; but higher power is also necessary, 
and : a good lens for the purpose is one of 
B owning’s * Platyscopiec,”’ giving fifteen 
diameters. > 

There can be no doubt, however, that 
a dissecting microscope renders the task 
dealing with minute objects a com- 
2 Beaty easy one; in fact, for high- 
power work such an instrument is almost 
sary. The “Simplex Dissecting Mi- 
croscope,” made by Leitz, of Wetzler, 
_ which gives ten to twenty diameters, can 
be thoroughly recommended for such a 
“i purpose, fulfilling as it does the additional 
« fice of a compound instrument of low 
pe ower. 

As this chapter deals exclusively with 


lon wilt be made of the special instru- 
ments required for the various Pup 
of f section cutting. 

_ The Rintoelnls so Paccing now to a con- 
| 8 Be tion of the materials, there is a 
$0 mewhat formidable list- of necessary 
~ chemicals. The following, however, re- 
present the bare essentials required for 
ordinary work, which in a number~of 
ge ses had better be purchased for use 
ee’ ‘dealers. Pure methylated alcohol 


> 
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The specially constructed canada- 


to hold a slide, and revolving on a pivot. 


Bete: either by a series of gas-jets or» 


obtained from a chemist. 


“th mounting of simple objects, no men- - 


os? Sa WS J, aid 


ae BE 
or reetined Spirit panies at 30, 50, 70 
and 90 per cent., at which latter strength 
it is usually sold (rectified spirit, or sp. 
vini rect.) by chemists, absolute alcohol, 


pure turpentine, xylol, pure hydrochloric 
acid, chloroform, pure sulphuric ether, 


“formaldehyde 40 per cent. aqueous to 


make a 5 per cent. solution with distilled 
water, oil of cloves, canada balsam in 
xylol, styrax in chloroform, glycerine 
jelly, gold-size (artists’ quality), marine 
glue solution, ringing fluid or asphalt 


varnish, and the stains known as Gren- 
‘acher’s carmine, Ranvier’s picro-carmine, 


Louis Jenner’s ’s eosin-methylene blue, Dela- 


field’s hematoxylin, chromic acid 4 per 


cent. in alcohol at 30 per cent., together 


with certain of the aniline Bane such 
-as methylene green, nigrosine, etc. 


Space precludes the giving of recipes for 
the preparation of any of these chemical 
agents, but a word or two may be said 
with reference to those most important 
ones, the mountants, and ringing fluid. 

The canada balsam in xylol is entirely 
distinct from the balsam “treacle ” to be 


ing, it is the “treacle ” itself evaporated 
or baked down to complete hardness, 


pulverised, and then soaked into liquid 


state by the addition of xylol. Pure 


‘benzole is often employed instead, but 


possesses certain disadvantages. When 
purchased from dealers, the material should 
be of a brilliant amber colour and _ per- 
fectly free from specks of dirt, dust, etc., 


_ Capable of being examined critically with 
‘a lens. 


_It should, moreover, run freely. 
from the end of a glass rod, but if too 
thick can be diluted by the addition of 
more xylol. 

Glycerine jelly is generally almost 
colourless, but if preserved, as it often is, 
by the slight addition of creosote, it may 
present a yellow tone, which, however, in 
no way detracts from its quality. For 
purity it should stand the same tests as 
the balsam ; but being a mountant which 
is used in a warm condition, it should 
have, as its name implies, the RUS 
of ordinary size. 

Styrax, or storax, which is used almost 
exclusively for mounting diatoms, being 


Strictly speak- - 


<_ , 
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of much lower refraction fan balsam, 


is of a dark brown tint, and should be 


-slackened to a greater extent than balsam. 


There are several other solid or “ dry ” 
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media for mounting, but they need not — 


be discussed here. 

* Ringing fluid ” 
- made with circular cover-slips may be of 
a variety of colours; but as the use of 


two or more tints simply gives a question- 


ably attractive appearance to the pre- 
parations so treated, attention may be 


confined to the more business -like black 


or asphalt varnish with which most pro- 
fessionally-made slides are finished. When 
purchased from dealers, this material is 


for decorating Sidbae 


‘seldom in a suitable Gander for imme- — 


diate use. Generally it is too thick, and 
requires slacking with equal parts of 


turpentine and xylol until it runs freely. 


Sometimes, however, it does not contain 
enough gum, and in that case a small pro- 
portion of powdered dammar or mastic 


broken down with xylol may be added. 


This preparation is quite different from 
brunswick black, which is often recom- 
mended, although quite unsuitable. 
The slides in general use measure 3 in. 
by> 1: an. 
tinted glass, well flattened and polished, 
having ground edges. The 
quality, it is almost needless to say, the 
better will be ‘the’ result. 
“Crown ”’ and ‘Superfine Crown ” 
perhaps some of the finest, and at the same 
time cheapest, slides on the market. 
Cover-slips are made in several sizes and 
thicknesses. The most convenient, and 


- at the same time economical, for general 


purposes are those of No. 2 grade. Circu- 
lar cover-slips should be used in preference 


to those of rectangular form, and for con- 


Preferably they should be of 


finer the 


process of drying. Amongst these, men- 


jects can be examined by the compound 


a 


Chance’ S- 
are 


venience of working, it is generally most — 
desirable to keep to one or two sizes— ‘ 


for example, 2 in. and 3 in. 
Cell rings of ebonite and metal are also 


necessary and these should be procured — 


of varying thickness and matching the 
cover-slips in diameter. 
selection of labels much of — the final 
appearance—it might be said the ** cabinet 
appearance ’’—of slides depends. It is a 
good plan to adopt from the first a square 


Upon the careful - 


_ the preparation with a speck of fish glue. — 


matched at any time. — 


Lighting. 


-wing scales of insects, wing covers of elytra _ 
of beetles, etc., the zoaria or cells of ‘ 


- ground illumination, or by the more simple Z 


silk handkerchief moistened with spirit — 
“have been added. The cell should then 


‘be mounted may then be rendered entirely ~ 


‘brush, and after all superfluous glue has — 






































id sae a type 


label of “good - quality 
and accurately 4 


which - can be- meaaay 


In making ~ preparations of ‘several 2 
types a mounting slab is very useful. Thi : 
consists of a sheet of card showing the s 
and extent of a 3-in. by 1-in. slide, witl 
the exact centre marked. Such an acces 
sory can be made in a few seconds by 
placing a slide in one rectangular corne: 
of a piece of millboard, and, having marked 
round the two free edges with a peneil, 
drawing two diagonal straight lines - 
tween opposite distant corners. The cen 
is shown at the epoens where Ee tw 
lines cross. i | 

“Mountiie Dry Objects for Dire 2 





objects ‘that cannot be erontion’d “tra : 
parent, and which, by reason of their hard — 
nature, can be preserved by the simple’ ¥i 


tion may be made of such things as t o 


polyzoa, mosses, lichens, etc. Such ob- — 
microscope to the best advantage, either — 
by the parabolic reflector with dark ~ 


method of direct lighting. ef 
In dealing with such material, the depth ‘ 
of the object should first be roughly 4 
estimated. and a suitable cell ring in 
ebonite selected. The slide should then © 
be cleaned thoroughly by means of a soft 


to which a few drops of hydrochloric acid — 


ae ; 


be attached with the marine glue solution 4 
and the slide set aside until the adhesive — 
has completely hardened, in, say, a matter — 
of twenty-four hours or so. The object to © 


free from dust by careful use of the sable ~ 


been cleared - away from the edges of the — 
cell by means of the knife and the applica- | 
tion of xylol on a piece of soft rag, it may 
be .attached to the immediate centre e az 


The slide should then be centred on thes 
ringing table, and when. the adhesive has ~ 
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ficiently to ear the object 
coming dislodged, the table may be 
lved, or, rather, spun rapidly, and 
ven zone of cement applied with the 
h to the extreme outer edge of the 
x surface of the cell ring. The cover- 
which up to this point may be con- 
ently kept in spirit, should now be 
ed and polished ready for fixing. 
n the skill with which this is applied 
ch depends. The best plan consists 
aking hold of the edge with the 
zers, and after fixing the distant side 
ly on to the adhesive, allowing the 
remainder of the cover-slip to fall gently 
down into place. When once in position — 
he edges of the glass may be firmly fixed 
rentle pressure, and then an outer 
of cement can be lightly run on. 


be mounted, the vulcanite ring can be~ 
pensed with and one of gold-size or 
ine glue solution built up with the 
h on the slide itself. As this process, 
er, necessitates several applications, 
létely hardened, it is a good plan to 
make two transverse lines on the ringing 
showing the correct position of the 
when centred, together with two 
upward. strokes on the side away 
the bases of the clips, which in turn 
y be made to correspond with ink 
made on the slide itself. Thus on 
‘ing the slide on the table for further 
ment the’ original centre can be found 
ae Objects in Liquid Cells. 
> process known as liquid mounting 
of recent years been considerably 
ated by the introduction of formal- 
de, which is a preserving fluid having 


f queous base.» In the early days of 
kk (alcohol, glycerine, a mixture of the 


advantages in use, the .worst, perhaps, 
eing the difficulty of rendering the cell 
m peel sealed. With the use of a 


exertise, of care in the ‘ealeng of the 
is possible to produce preparations 
papprear to ke permanent. = 


= “él 


4 When objects of no great depth are— 


, etc.) all possessed considerable dis- 
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- For minute daicate objects which 


would shrivel under the balsam treatment — 
to be described later, such things as - 
-noctiluca, volvox, medusz of hydrozoa, 
certain alge and protista generally, and 

again larger subjects intended for dark. 

ground illumination, such as those ex- 

quisite objects, expanded hydroids ; even 
hydra itself, polyzoa, and entomostraca 
with fine filamentary attachments to the 
antennz, etc., the process is admirably 
adapted ; in fact, it may be said to suc- 
ceed where all others fail. 

The preparation of the cell is similar to 
that already described ; but if a vulcanite _ 
ring is employed, in order: to ensure a 
complete and thorough adhesion of its 
lower surface to that of the slide, the whole 


of the preparation should be slightly 


heated and pressure brought to bear until 
the cement has completely hardened. A 
satisfactory joint is shown by the cell ring 
appearing dead black from below, without 
any glistening areas, these showing where 
light is reflected from adhesive portions 


me placed after the former has com- -which have not come into direct contact 
- with the glass. 


The specimen should be Diced for 
some weeks beforehand in a 5 per cent. 
solution of formaldehyde, to which has 
been added a few drops of liquor ammoniez. 
Before mounting, and if of large size, it 
may be cleaned, if necessary, by the 
careful use of the sable-hair pencil, and 
washed in two or more changes of the 
solution by means of a pipette. 
mounting solution of formaldehyde should 


always be made with distilled water and 


rendered slightly alkaline. Moreover, it 
should be allowed to stand: for a day or 
two in a well-stoppered bottle before 
being used. 

The prepared slide, having been centred 
on the turntable, should receive, as before, 
an application of the marine glue solution — 
run well on to the outer half of the cell _ 
ring. The specimen may then be placed 
within and the cell filled with the mountant © 
by means of a pipette almost to over-. 


well above the level of the cell. 
-cover-slip, held as before with tweezers, 


- may then be placed in position, the outer 


Theo 


~~» into place. 
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edge being firmly fixed hetors the re- 


mainder is allowed to fall gently down 


liquid the specimen itself may make its 
way out of the cell, and to prevent this 
happening a certain amount of raising 
and lowering of the cover-slip may be 
- necessary ; but during this process the 
tweezer. points should always be kept 
between the glass and the cell. When 
the cover-slip has been finally placed, 
slight pressure should be applied to the 
edges in order to cause the adhesive to 
attach. In no circumstanees, however, 
should weight be brought to bear on the 
centre of the preparation, for apart from 
the danger of breaking the cover-slips, such 
treatment results in an ingress of air, 
causing a bubble to appear. Many micro- 
scopists consider that a bubble or small 
air space is essential to prevent changes 
of atmospheric pressure affecting such 
preparation; but the writer, after an 
extensive experience with such mounts, 


has never known of a cracked cover-slip - 


or other accident as a result of the omission 
of this certainly disfiguring feature. 

In mounting protozoa, rotifers, and 
other minute objects by this method, it 
is always more satisfactory to have a 
sample thick enough to withstand. the 
draining-off of the superfluous liquid. 


But where only a few specimens are — 


available, the placing of a fine wisp of 
cotton-wool within the cell, in -which 
the objects become entangled, is a prac- 


tice permissible to the tyro in microscopy ; — 


experience, however, will soon render it 
unnecessary. 

Immediately after the cover-slip has 
been fixed the moisture on the slide and 
turntable should be completely dried up 


with a duster and blotting-paper. <A. 


further application of adhesive can then 
be made to the edge of the cover. Special 
stress may be laid on the necessity for 
covering only the outer half of the cell 
ring with cement before the cover-slip 
goes.on. ‘This is essential in view of the 
fact that the subsequent pressure would 
otherwise cause the material to run into 
the interior of the mount, to its complete 
disfigurement. 7 ~ 


‘In the escape of superfluous ~ 


quantities of glycerine and distilled water. 
has already been prescribed in formalin a 


in distilled water is ready for immediate j 


‘cient. quantity of the mountant is taken 


covering the mount meanwhile with a — 


slightly and put it on in the usual manner. _ 


should be avoided. Experience alone can — 
teach the user exactly how much will be | 


_ ably on drying, two or more applications | 





: Glycerine Jelly Mounts Glycerine 4 
jelly as a mountant is’ most useful when 
but moderate transparency is required. — 
On account of the necessity for little or — 
no previous preparation of the object to — 4 
be mounted, it lends itself admirably to 

the making of temporary mounts, but for 
this purpose the material known as 4 
‘Farrant’s- medium,” is more generally — 
employed. Specimens intended for per- — 
manent preservation should be treated — 
in the first place by immersion for at least ~ 

a week in a 5 per cent. solution of formal- | 
dehyde in a mixture composed of equal 








From this medium a change should be 
made to pure glycerine for a period of 4 
about two days. Certain material which — 


such as entomostraca, minute larvee of — 
insects, etc., often does not require this — 
previous treatment, but after being washed — 


mounting. | . r 

A cell ring is often necessary when the: ‘i 
object to be mounted possesses any depth,, S 
but when the specimen is flat and broad 
this can be dispensed with. The glycerine : 
jelly should be heated to complete ee = 
taction i in a water bath, and the specimen 
having been placed in position; a suffi-_ 


up in a clean pipette and run on. The — 
cover-slip may then be applied imme-: — 
diately ; but as there is some danger of the _ 
object. moving during the operation, ‘itis 4 
better to allow the jelly to set completely, _ 4 
watch-glass, then to warm the cover 
In dealing with very minute objects, in 
the preparation of which no cell ring is ~ 
required, the use of too much mountant — 


required for each preparation. cs 
As soon as the jelly has hardened the — 
overflow should be carefully removed 
with a damp cloth, and a thick zone of 
gold-size applied to the edge of the cover- | 
slip and on to the surface of the slide 
itself. .As this material shrinks consider- 
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= be made, the object being hermetically 
_ to seal the mountant, which has a nasty 
habit of coming through minute bubble-_ 


holes, forming thereby beads of fluid on 


the surface of the outer ring, etc. The 

only difficulty in glycerine-jelly mounting 
lies in the. avoidance of air bubbles. 

_ These are generally due to the fact that 


- the mountant has been overheated, either | 


in itself or by the application of a cover- 
slip at too high a temperature to a cold 
9 preparation. Sometimes, if the medium 
4 contains too much gelatine; it is im- 
_ possible to work the bubbles out with the 
S ~ needle before the mount has hardened. 
Canada Balsam Mounting.—This 

- method of preparation is the one most 

_ generally in vogue amongst microscopists 
for dealing with a variety of objects. It 
Bec might almost be said that any organic 
a matter not too frail to withstand the 
_ dehydrating and cleaning processes about 
to be described can be successfully treated 
thereby. If an object possesses in itself 
sufficient pigmentation to remain critically 
x visible after mounting, there is no necessity 
_ to heighten the substance of the tissue by 
_ the use of stain, unless, of course, differ- 
entiation is to be shown. Insect parts, 
- foraminifera, chemical substances, etc., 
as a rule mount successfully without 
Be ioining:: 5 but such things as _ semi- 
oe entire animals, sections and 
the like, generally cure treatment of 
ees character. 

With regard to the numerous stained in 
_ common use amongst microscopists, in 
a general way it may be stated that 
~ Grenacher’ s carmine is useful for all 
i - ontinary purposes in dealing with entire 
animals or animal tissues, 
_ picro-carmine also, but its use is some- 
what more restricted. Hematoxylin is 
Bee ncrpaily utilised’ in botanical work, 
- but in weak solution gives excellent 
results with animal tissues, etc., intended 
_ for photomicrography. 
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- from a number of others equally efficient 


a etc. The group of aniline colours also 
~ included in the list are useful for a variety 
peo E PUrposes ; 


remain for about ten minutes ; 


Ranvier’s’ 


Louis Jenner’s — 
 eosin-heematoxylin double stain is selected ° 


3 for the double staining of blood smears, — 


but they are not stable, and » 
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with the exception of certain colours, such 
as methyl green, safranine, nigrosine, etc., 
fade partially or completely on being 
heated. 

With any object intended for balsam 


mounting the following processes are — 


essential. When originally preserved in 


‘formalin, or in a fresh condition, it should 


be immersed in a sufficient quantity of 
alcohol at 30 per cent. and allowed to 
successive 
changes of the same duration are then 


made through the higher strengths of 


50 per cent., 70 per cent., 90 per cent. 
to absolute, and from thence into the 
clearing agent, oil of cloves. From this 
medium the object may be passed directly 
into the mountant. If staining is per- 
formed with Grenacher’s carmine, the 
50 per cent. change may be omitted, the 
specimens being placed in this liquid for 


about ten minutes, and from thence into — 
70 per cent. alcohol to which a small pro- 


portion of hydrochloric acid has been 
added. The subsequent treatment follows 
as described. Delafield’s haematoxylin 
usually stands at about 30 per cent., and 


_ after the specimens have been placed in 
- spirit of the same percentage a change 


may be made directly into the stain, which 


‘should be filtered before use and diluted 
to about a quarter of its original strength 


by the addition of 30 per cent. alcohol. 
This stain is rather violent, and a few 
minutes generally suffice for it to strike 
thoroughly. Objects treated with it sub- 
sequently require washing in slightly 
alkaline water, which develops the full 
purple tone of this attractive stain. 

The aniline stains as a rule do not keep 
well in stock solutions, and as the per- 
centage of the several varieties in common 
use varies considerably, and their mode of 
preparation also, it is impossible to detail 
even briefly formule for their general 
employment. The amateur cannot do 
better than obtain a necessary supply of 
the required colours in the form of Bur- 
roughs, Wellcome & Co.’s ‘“Soloid ” 
stains, to each of which directions for use 
are given. — 

The simplest form of blbod staining for 
the differentiation of the phagaoytes and 
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- leucocytes consists in the use of the com- 
bined eosin-methylene blue method (Louis 
Jenner’s process). A drop of blood should | 
be taken on the narrow end of a 3-in. by | 
1-in. slide and passed rapidly across the 
surface of a well-cleaned cover-slip. The 
film thus formed should be allowed to dry 
in the air, and the stain poured directly 
on to it and allowed to remain for five 
minutes, covered meanwhile with a watch- 
glass. The stain itself can be most con- 
veniently prepared — by dissolving one 
“ Soloid product ”’ in 10 ¢.c. of pure methyl 
alcohol (90 per cent.). The cover-slip 
should subsequently be washed in dis- 
tilled water until the green tint of the 
film has given way to red. Then; after 
draining on blotting-paper and drying in 


- -air, the whole may be mounted directly 


in balsam. 

Little has been said with reference to 
the actual process of transferring the 
object to the mountant. The section 
lifter should always be used when dealing 
with delicate objects, being slipped under- 


neath the specimen, which in turn may . 


-be worked off on to the surface of the slide, 


together with a certain quantity of clove 


oil. A certain amount of arrangement 
is necessary with the needle before the 
_ balsam can be applied, and when this has 
been dropped on from the dipping rod, no 
time should be lost in placing the cover- 
slip. 
~ The most suitable cell rings for bildam 
mounts are those of pure tin, penannular 
in form. The mountant on hardening 
collapses considerably by the loss from 
evaporation of the xylol, and more has 
to be run under the cover-slip. It is 
apparent, therefore, that with a closed 
~ cell ring a bubble would make its appear- 
ance. 
Finishing and “ Ringing Slides. 
Before a slide mounted with balsam can 
be finished, the mountant itself must be 
reduced to a condition of comparative 
hardness. If dried in air this process 
octupies several months, and the pre- 
parations require filling from time to time 
asthe evaporation continues. 
this the heating table is generally em- 
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to stand for a day or two, are then sub- | : 


jected to a temperature of about 130° Fe 
for a period ranging from three to | six days, — 
-according to their thickness. 
balsam begins to change colour sor ht ~ 


to dark yellow it is an indication that the — 


heating has been sufficient. Throughout — 


the process the balsam bottle should be = 
kept constantly in use to fill up the loss. 


Slides thus treated should be allowed 
to cool thoroughly. Superfluous balsam _ 
may then be scraped or rather flaked away — 


with an old scalpel, and the surface of the a 
slide rendered brilliant and clean by the a 


application of a little xylol on a soft 
duster. 


“ Ringing ” a all preparations with 


the black asphalt varnish is performed in — 4 
the following way: The slide is centred _ 
accurately on the turntable and spun Se 
rapidly. The first ring, which is made — 


tas 
= 
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exactly of the required depth, is then run. 
on with a sparingly filled brush — held — 


obliquely. A second application is then 
made with the brush fairly full and held — 


almost vertically, the varnish being allowed _ 
thereby to trickle down into the channel 
formed by the first ring. The brush should 


be cleaned with xylol on a piece of rag_ 


as soon as it becomes clogged. This is” 


certainly an operation requiring skill,» 


born of experience ; but it may be remem-— 


- bered that the two essential factors — 


towards success are a good brush and 3 
varnish in perfect condition. : 
Labels for the finished preparations 
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-should be written as neatly as possible and = 


the authority for the latter ; 


- for. what type of illumination the object» <4 


To hasten 


drafted in the following manner : First — 


label—natural order to which the speci-— 4 


men belongs, the genus and species, also _ 
the part — 


shown. Second label—the locality from= 
whence the specimen has been derived ;- = 


is intended, and the optical combination — 


of objective and ocular most suitable for : 
its examination ; the stain, if any, used — 
in preparation, and the mountant. 


“These — 
several particulars will generally be found — 


to occupy the space afforded by the labels 


of the es already described: < 




























4 “Many: processes for. thé: silvering of — 
2 mirror glass and optical parts have been 
= 3 ntroduced at various times, but the num- 


own processes are : 
 eury-tin Amalgam Process ; 

oe natin Fnocess ; (3). The Rochelle-salt 
3 (4) The Tartaric-acid Process ; 
»). The Tiacheat Process. 
The Mercury-tin Amalgam Brot, 
; In view of the lengthy period required for 
completing this process, and of the danger 
. the health of the worker due to possible 
ercurial poisoning, coupled with the 
‘somewhat — poor reflecting surfaces of_ 
= mercury mirrors compared with those of - 
ett the silver variety, this process may be dis- 
missed without further consideration, 
except, possibly, it is worthy of note that 
some sea-going officers still favour the use 
of mercury mirrors one to their pus 
“ polity fe = 


res 


The amalgam method is useful, however, 
a when the silvering of a mirror of the old 
et ype e needs to be repaired, __ First ‘clean 
the bare portion of the glass by rubbing 
it gently with fine cotton, taking care to. 
en ove every trace of dust and grit. If 
this is not done carefully, defects will — 
a Eeppest round the place repaired. Outline 

on the back of a spare piece of mirror (a 
‘piece can often be bought for a few pence) 
atch of i as of the te ee 


"eee 


‘Silvering nd. Bevelling 
Glass — 


the outline. On this piece of amalgam 
place a small drop of mercury. The mer- 


-cury spreads immediately, penetrates the 


1): The ‘old Mer-— 
(2) The For- 


- part of the operation. 


amalgam to where it was cut through — 
with the knife, and the required piece may 
then be lifted and removed to the place 
to be repaired. This is the most difficult — 
Then press lightly 
the renewed portion with cotton. It 
hardens almost immediately, and_ the 
patch is not unduly obvious. 

Another way (mercury-tin amalgam) is 
to pour on a sheet of tinfoil about 3 dr. 
of-quicksilver to the square foot of foil. 
Rub smartly with a piece of buckskin until 
the foil becomes brilliant. Lay the glass 
on a flat table, silvered side uppermost ; 
place the foil on- the damaged portion of 
the glass; lay a sheet of paper over the 
foil, and place on it a block of wood or 


a piece of marble with a perfectly flat 


Patching Dia ‘Ola- style Mirror.— 
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surface. Place sufficient weights on it 
to press it down closely, and let it remain. 
in this position for a few hours. The foil 
will then adhere to the glass. 
_ The Formalin Process.—This process 
is simple and rapid, but the surface is 
dark and one deposit cannot be placed 
upon another. ~~ 
The Rochelle-salt Process.—This is 
widely used, as it affords a brilliant re- 
flecting surface, which, however, is from 
5 to 6 per cent. less brilliant than that 
obtained by the Brashear method (see _ 
Tater). The silver is deposited at a normal 
_ temperature. — 


~ 


- . —~ 
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The Tartaric-acid Process.—Suriaces 
produced by this process are almost equal 
to those obtained from the Rochelle-salt 
process. From the point of view of the 
optician, the process has the drawback 
that best results are forthcoming only 
when the bath is heated to about 114° F. 
(40° ©.). To subject finished optical parts 
to this temperature is obviously undesir- 
able ; 
to such work as large flat mirrors, in which 
case steam-heated tables are used, and 
only a single deposit of silver is necessary. 

The Brashear Process.—The Brashear 
process is the one most extensively used 
for silvering optical and commercial 
mirrors, and its great advantage lies in 
the fact that it is a cold process, which 
gives excellent results at a temperature 
between 50° and 68° F. (10° and 20° C.). 





It is not unusually complicated and the- 


resulting coating is brilliant, compara- 
tively hard, and adheres well to the sur- 
face of the glass. Coatings of any desired 
thickness can be obtained by successive 
deposition, and the layer can be burnished. 
Thus this process is by-far the most 
efficacious, and in view of its ease of work- 
_ Ing, low cost, and the circumstance that 
no special apparatus, such as steam- 
heated tables, etc., is necessary, it is 
deemed expedient to deal chiefly with that 
process, although mention will be made 
also of the formalin process because some 
workers doubtless’ place rapidity before 
high efficiency. 


PRACTICAL DETAILS OF THE FORMAL- 
DEHYDE PROCESS 
Standard Solutions.—(1) Silver Nitrate 
Solution.—Dissolve one drachm of pure 
nitrate of silver in 4 oz. of distilled water, 
and add liquid ammonia (specific gravity 
0-880) drop by drop and with constant 
_ stirring until the solution is turned a 
muddy brown colour. Then add a little 
more ammonia until the solution has .a 
slight colour, its appearance being that of 
clean water to which a little milk has been 
added. This is most important, as the 
_ -silver solution positively must not be over 
ammoniated. The solution i is then ready 
for use. 


but this objection is not applicable _ 


is essentially the Brashear process with © 







(2) Pomaidehda Solution —Mix ‘front aig 
8 to 10 drops of formaldehyde with 4 oz. _ 
of distilled water and keep for a day orso. + 
It is essential that the formaldehyde used _ 
be of the very best quality. The solution ~ 
should be kept well corked, otherwise its ee 
strength will vary. . 

Depositing the Silver.—Clean the glass 
thoroughly with distilled water until the © 
water clings all over its surface. Then 
drain off and mop well the surface with 
the silver nitrate solution, keeping the 
silver nitrate on for at least one minute. _ 
Mix about | part of the silver solution with 
2 parts of the formaldehyde solution, and 
pour the mixture gently over the glass 
surface. See’that the liquid is kept in 
motion during the process of silvering, 
which should not take more than two ~ 
minutes in a room at moderate tempera- 
ture. Wash the silvered surface thor- — 
oughly with distilled water and stand the 
glass on edge to dry, a 

Polishing the Silvered Surface——With — 
a pad of chamois leather go lightly over 
the surface of the silver deposit, using — 
some fine washed rouge. First be sure 
that the deposit is quite dry. The silver. — 
film should be hard, and should take ona 
brilliant black polish, which with care in — 
treatment should last a number of years. 





PRACTICAL -DETAILS OF THE. ae 
BRASHEAR PROCESS Se 
The method employed at Greenwich 
Observatory for silvering large reflectors — 


slight modifications, its merit being that 4 
it affords a hard enduring film which — 
will withstand a considerahle amount of 
polishing. The following is largely due ~ 
to a discussion on the making of reflecting 
surfaces held by the Physical Society , of 
London and The CHa Society in 
November, 1920. ° ¥ 


The formula as used is as follows : 


Tal 


(A) 10 per cent. silver nitrate solution, 
prepared by dissolving 11 parts by weight 
of pure silver nitrate per 100 parla of dis- 
tilled water. 

(B) 25 per cent. strength ammonium 
gk (0-880 sp. gr). bat. 


/ 


of 
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Pe ee ee ae ee 





os Ph rt aie, ek ‘- ty aS 7 » oe ee Oe OY Oe 
See a BE Salen Ba ey Pig ep. 





a (C) 10 per cent. caustic potash solution,* 
prepared by dissolving 11 parts of pure 
caustic potash per 100 parts of distilled 


- water. 





~(D) pcm ‘solution : distilled water, 


2,000 c.c.; sugar, 180 grams; nitric 
f acid, 8 pigs alcohol, 350 c.c. A B and 
_ C may be made up as required. The 
- reducing solution (D) needs to have been 
- made up several months before it is re- 
- quired, as when freshly made it is not 
z very active. It may be improved by 
boiling, the alcohol being added after it 
has cooled. 
7 % The silvering bath is made up in the 
; _ following proportions: A (silver nitrate), 


= 20. c.c.; B (ammonia), 10 ¢.c. (more or 
less) ; C (caustic potash), 10 e¢.c. ; D (sugar), 
5 cc.; distilled water, 100 ¢.c.—Total : 
145 . c. 


- To prepare the bath: Of A (silver) take, 
- say, 100 c.c. and to this add B (ammonia) 
gradually. The solution at once turns 
4 ‘brown. Continue adding ammonia, in 
rel quantities, until the solution clears 
or nearly clears. Now of C (potash) add 
50 c.c. 
E: turbid, turning dark brown. Again 
- slowly add ammonia as before, keeping 
the solution agitated until it again clears. 
The solution now possesses a pale brown 
a colour, but transparent. This part of the 
_ operation is the critical one, as it is most 
~ important to avoid an excess of ammonia. 
In fact, it is absolutely necessary to have a 
2 ieee of silver in the solution, and 
_ this is secured by now adding silver nitrate 










up no more and a little brown matter is 
_ left in suspension. 
3 To 500 c.c. of distilled water add 25 c.c. 
of D (sugar). 
solution is added to this the bath is com- 
pleted, but this must not be done until 
the mirror is ready for silvering. 
Procedure.—A glass may be silvered 
3 © either face upward or downward as cir- 
cumstances decide. Small work is pre- 
Ses silvered face down, but large 
_ mirrors are more easily handled face up. 
The dish for the bath should be of glass 
or porcelain, but large baths may be of 
~ wood or sheet-metal my coated with 





with paraffin wax. 


The mixture will again become ~ | 


drop by drop until the solution will take 


When the silver-potash . 


a. 
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paraffin wax, and for economy should be 
of nearly the same size as the mirror to 
be silvered. In the case-of very large 
mirrors it is most economical and con- 
venient to make the mirror itself form the 
bottom of the bath. 

The following is the procedure when 
silvering a 30-in. (900 sq. in.) mirror. 


paraffin-waxed cartridge paper about five 
inches wide two or three times round the 
mirror, leaving about three inches above 
the surface, and sealing it to the glass 
The making of the 
joint between the paper wall and the edge 
of the mirror is important, as any small 


_ erevices which are left serve as pockets to 






SUSPENSORY 
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Diagram illustrating Brashear Process of 
Silvering Glass 


retain the nitric noid with which the mirror ~ 
is cleaned. This is avoided by not wind- 


ing the paper straight on to the mirror, 


_ but first introducing a paper packing ring 
-about } in. thick, the top of which comes 


+ in. below the edge of the glass. The 
paper band is wound on over this, and a 
channel + in. in depth is left between the 
paper wall and the mirror, which is filled 
by running in hot paraffin wax. This 
makes a smooth clean joint from glass to 
paper which has proved perfectly satis- 
factory, and a sectional view of the edge 
of the glass is illustrated in the diagram. 

The dish is now ready. The mirror is 
supported by an iron ring with three lugs, 
and with cords and tackle is suspended at a 
convenient height so that a conical rotary 
motion may be given to it when the sil- 
vering solution is poured on. 


The walls are.made by wrapping a band of ~~ 
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- The cleaning is one of ae most impor- 
tant operations. Unless the work is 
absolutely clean, failure must result. All 


dust is removed, and, if the mirror is being — 
re-silvered, the old silver cleaned off with 


strong nitric acid, using a swab of cotton 
wool. Considerable pressure should be 
applied, and the swabbing should be very 
_ thorough. Wash with water and swab 
again with nitric acid. Rinse off the nitric 
acid, using plenty of ordinary water fol- 
lowed by distilled water. Finally, leave 
the mirror standing completely covered 
with distilled water. It is now ready for 


silvering. In the cleaning operation it © 
has been recommended that the nitric 


acid should be followed with a swabbing 

— with caustic soda, but experience is against 

this, the nitric acid being more. easily 
removed than the potash. 

_ Now proceed to prepare the bath. 

- For a 30-in. mirror 8,000 ¢.c. of -solu- 
ae is required, which suffices to give a 
- minimum depth of about 1 cm. Of A 
_ (silver nitrate) take 12,000 ¢.c.; B (am- 
--monia), 600-c.c.; C (potash), "600 CU 
made up as described above, and distilled 
water, 6,000 c.c.; D (sugar), 300 c.c. 

A temperattre & 65°-70° F. is recom- 
mended as giving the best results, but 
with a 30-in. mirror a temperature not 


much above 55° F. has been found satis- - 


factory. It may be taken, however, that 
_ if the temperature is too high, reduction 
will be too rapid, and the resulting film 
soft ; whilst if too low, action is very slow 
and the film too thin. 

We left the mirror covered with water. 
_ This is now thrown off and the water and 
sugar poured on ; then the prepared silver- 
potash solution ‘is added. At the same 
time a conical swing is given to the sus- 
pended mirror so that a continuous wave 
passes round the bath. This must not 
cease until the exhausted solution is thrown 
off. The drawback to the Brashear pro- 
cess is the formation of sediment, which 
must be prevented from settling on the 
mirror surface by keeping the solution 


constantly in motion. This may further 


be assisted in the following manner. 3 
Immediately the prepared silver is added 
to the water and sugar it begins to darken, 


he —_ 


‘and in two or three minutes phibro Fall be | “4 
a visible coating of silver. As soon aS- s 


tion is unable to prevent falling. As the — : 
cotton becomes dirty it is thrown away — 


former alternative is preferable. 
-must be guided by preliminary exper 


_ throw off the spent solution as quickly a 


. polishing. 


particles that may be pole off will 


paint applied to the backs of mirrors to — 
mechanical i injury may be made by mixing — 


of paper varnish and 4 oz. of turpentine. — 






























- . 


there is an appreciable deposit it will be — 
found tough enough to withstand light — 
swabbing with cotton wool. Using rubber 
gloves, the operator takes a handful of — 
cotton wool and draws it lightly over the — 
surface, exerting no pressure beyond. ee : 
weight of the swab itself. This will dis- _ 
turb the heavy sediment, which, as the — 
bath gets thicker, the motion of the solu- — 


and a fresh handful taken. ‘ 

It is a difficult point to decide wher tos 
throw off the solution. If too soon, the — Ss 
film will be bright but thin. If-too late, = 


the deposit will be thicker but clouded a 


and will require much polishing. — The — 
One sg 


ments and practice. ~ 
When the silvering is judged hone 


possible, tear off the paper wall and wash — 
thoroughly with distilled water.  If* = 
lightly swabbed during the washing much _ 
of the cloudy bloom on the surface will — 
be removed, and when dry it will be foun 
to require very little polishing. Stan 
the mirror in -a tilted position to dry 
and in an hour it will be ready { fo 


The polishers are_ made of bea Re 
chamois leather stretched and tied ovoras 
a ball of cotton wool. Two are necessary 
First with a plain rubber-go over the en 
tire surface with light circular strokes 
dusting constantly. Then rub a little — 
rouge into the other and repeat. If the 
film is a good one it will take a high polish 4 
with very little rubbing and with very — 
little scratching. The rubber must be — 4 
scraped intermittently, otherwise any — 


cause scratching. <7 
Preservation of ‘Mirrors.—_The red = 


protect the silvering | from damp and — 
4 oz. of finely ground red-lead with 2 oz. = 


A second coat is given twenty-four hone 


























ter r applying the Het ‘and a very soft 
shi = 


: Tt is He wise to hang a mirror on a 
damp wall or even on a newly-papered 
one. Where such a position for the 


she back of the frame—one at each corner 
= -so as to allow a current of air to pass 
~ between the mirror and the wall. Another 
preventive is to cover the whole of the 
back of the mirror with flannel, and over 
this to place a sheet of Willesden two-ply 
or four-ply damp-proof paper, both flannel 


BEVELLING GLASS 
Zs The bevelling of glass is work that 
cannot easily be done by the amateur, 
7 inasmuch. as for reasonably quick work 
_an elaborate plant of grinding discs, stones, 
“and wood wheels fed. with pumice powder, 
-etc., is usually required ; but as occasion- 
Elly there will be a reader who has at his 
isposal the equipment of a good machine 
hop, and as the subject is one with regard 


outline of the process will here be given, 
basing the information on 4 description 
of the work published in ‘ Furniture © 
_Record,”’ by Mr. George W. Mueller. 

The first machine to receive the glass 
‘is: the roughing mill—a steel disc 2 in. 
‘thi ick and 30 in. in diameter, set to revolve 
horizontally. Directly over it are sus- 


pe ended hoppers containing sand and water — 


which are automatically fed on to the 
revolving dise as required. The operator 


“holds the plate of glass on the revolving 5 
disc at the required angle, which is deter- 


2 ined by the width of bevel desired. The 
sand and water on the revolving disc grind 
away the glass, leaving it very rough. To 


‘remove the coarseness, the plate is run — 


3g rer * the emery mill, which is identical 


ar" 


& - mirror cannot be avoided, it is well to 


p back 1 in. thicknesses of bottle cork on next. 


-and-_paper being attached by small tacks. 
or by means of a SeMLOLVEOOL cement to 
th Z 


to which amateurs often put queries, an 


with the yiuehine mill seeaat that emery 


_ replaces the sand. After the emery grind- 
~ ing, the appearance is still that of ground 


glass, but the grain is finer than after the 
foughing process. 

The use of the smoothing stone comes 
This is a quarried stone, turned 
down to 4 in. thick and about 30 in. in 


-diameter, and mounted to revolve hori- 


zontally. It must run absolutely true 
and even without vibration, otherwise 
a great deal of breakage would result. 
The glass is handled on this stone in the 
same manner as on the roughing mill, 
with the result that a hazy appearance 
replaces the ground effect, but the bevelled 
part is not yet transparent. For smoothing 
the bevel of plates of intricate pattern a 
conical smoothing stone is used. The plate 
next passes to the “ white wheel,” a large 
~solid wheel made of specially selected white 
cote and set to revolve vertically. It 
is 3 in. thick and from 2 ft. to 3 ft. in 
ee The revolving surface is fed 
mechanically at the will of the operator 


with a mixture of ground pumicestone and 
water, and it causes the bevel to become . - 


clear and transparent. For the finishing 
polish that gives the bevel its lustre, a 
polishing wheel or buffer is used; this 
also is a wooden wheel, 3 in. thick and 


24 in. in diameter, and revolving. verti-— 


cally, but the outer rim or working edge 
is covered with felt, 2 in. or 3 in. thick, 
and charged with rouge, the use of which 
ensures a finishing polish of the highest 
degree of perfection. 

It wil be obvious from the above that 
‘if a long, tedious job is not objected to, 
the whole of the work of glass bevelling 
may be done by hand, or, at any rate, 
with the help of simple machines the 


rigging up of which should not: present 


any great difficulty. Suitable grinding 


and polishing materials are sharp sand ; 
coarse, medium, and fine emery: pumice, 


tripoli, or putty powder and rouge. 
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Stencil Cutting ¢ and — 
Stencilling — 





nature that opaque applied colour would — 
be inappropriate. 
Stencilling is employed very ieienae 
_ sively in house decoration for frieze 
walls, panel decoration, etc., and also for — 
lettered signs and for marking a 
cases; and very largely indeed for de- — 
corating textiles, for such items as por- — 
tiéres and hangings, tablecloths, cushion 
squares, and similar things. 
The Japanese artists are the greatest ~ 
a : et .adepts in the: art, some of their ee 
Dy 2) )/ r\ ay. A cutting being marvel- — 
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lous in its minuteness. 
Many of their patterns _ 
are so delicate that 
they adopt the method 
of cutting two sheets at — 
one operation, and gum 
ming together with a 
network of fine hair be- — 
tween that gives just — 
sufficient strength to” 
hold the forms together. — 
In the examples shown 


eh ele a eT 
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STENCILLING is a 
mechanical method of 
reproducing patterns in 
which the design or 
background (or portions 
of both) is cut out of a 
thin sheet of metal or 
card, the cut-out plate 
being laid on the sur- 
face to be decorated 
and the pattern repro- 


yA a 
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duced by dabbing colour a , 
through the perfora- Fig. 1.—Three 
tions, thus giving a re- Examples of 


production underneath. Japanese Stencils 


Either oil or water colour 

can be employed for stenciting, and, 
in one particular branch, dyes are used, 
these being sprayed on the work, this 
method being useful for the enrichment of 
textiles, such as velvet or plush, where 
the surface of the material is of such a 
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Fig, 2.—Sharpening Stencil-cutting Knife 







in Fig. i Shick are reproductions of 
4 _ photographs of actual stencil plates, the 
network of hair can be ee seen. 

 _ Tools. —One of 

_ the advantages of 
 stencilling is that | 
_ but few appliances 
are necessary. A 

. good penknife with 

3 the blade ground 
down to a fine cut- 

__ ting point 4 (Fig. 3) 

' is the chief requis- -' 
_ ite. Thesharpening 
is a most important 

- process ; upon it the 
success of the cut- — 
é " tinglargely depends. 
As the cutting is 
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Stencil brushes B and c, Fig. 3 are 
-of round form, and short and stubby ; 
they are usually of hog-hair, with 
white-wood handles. Very convenient 
sized ones for general use are Nos. 5 
and 6; the small ones should only be 
-used for the smallest work, for much 
greater uniformity is obtainable with a 
large brush, and the work naturally 
takes very much less time. Stencil 


—~ brushes are sometimes bound up (bridled) 


a short distance from the ferrule, when 
they are new, in the same way as painters’ 
brushes, as in this way they last longer, 
and the short hairs are an advantage. 
The brushes require to be well kept. UH, 
after working, they are left caked with 


_ colour for any period, they may be spoilt 


Fig. 3.—Stencilling and Stencil-cutting Tools, etc. 








- executed upon a - | 
_ sheet of glass or zinc, -whieli aod dulls 
2 the blade, an pilerone E is an essential 


_ item of the stenciller’s equipment. In 











on the stone, which 
preference, with olive oil, the position for 
holding being shown in Fig. 2, the point 


a _with the stone. 
best for cutting upon, as the surface of 
~ a millboard or drawing- board becomes 
badly eut after a little use, and this is 
liable to cause the strokes of the knife to 
deviate. It is true economy to use the 
- glass or zinc cutting plate. 

§ 1 Co 


sharpening, the blade is held almost flat 
“is lubricated, for ~ 


being rubbed backwards and forwards,_ 
and special pains being taken to observe | 
_ that the end of the blade is in contact— 


A sheet of plate-glass or zinc is the 


for future use. They require to be well 
washed, after using, in warm water with 
soap, scrubbing the bristles against the 





Fig. 


4.—Grinding Colour 
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atin of the hand so that every particle 
of colour is removed from the interior. 
For the preparation of the colours 


there will be nee a palette knife D_ 


7—— 


“Fig. 5.—Three Stencil Patterns — 


ap 


(Fig. 3), 
muller F for mixing up the colours. For 
large work, where some amount of colour 
will be necessary, a large mixing knife 
should be obtained. The glass muller 
is for grinding the colour upon the slab ~ 
(Fig. 4). The prepared colours sold in 
tubes do not require grinding, and are the © 
most convenient to employ for small 
work, but a great economy may be — 
effected where much colour is needed by 
panes the colours in powder form from 





Fig, 7 
Figs, 7 and 7A. = panel 
Stencil and Separate 
Colour plate 


Fig. 6.—Plate with ~ 
Register Cuts 


an oil-shop and grinding up with water 
_or oil according to requirements. . These 
colours are usually not ground very fine, 
and need to be ground after mixing up 
by rubbing over the glass rapidly with 
the muller with a pirenlar motion, spread- 


a slab of plate-glass and a 


- become sodden with paint, in which con- 


~ result satisfactorily lies the whole art of _ 


_of the design are well supported. In the — 
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ing out te. weloie: a little at a na eae . 
taking care that all the colour comes 4 
between the muller and the glass. This: “3 
epersean is ieee oe in Fig. 4... 253 
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~ Material” fas Stencil Plates Tho” as 
special paper sold for cutting out stencil a 
plates is semi-transparent and - of a= 
yellowish colour. It is tough and water-— 3 
proof. Best quality cartridge paper will -— 
serve quite well for the purpose, and 
bristol-board is an admirable material, — 
but much more expensive. Plates cut | 
from paper or card that is not water- — 
proofed in its manufacture require an after — 
treatment with some liquid that will 
render them non-absorbent, or they soon 


dition the manipulation of the brush dam- _ 
ages them. For this purpose, french- 
a can be ao pitieeie ts it a 


on Each side. For lords laos need Se 
tar makes a good waterproofing material. 

Patterns. for Stencilling.— Fig. 5 
illustrates three typical stencil patterns 
quite within the amateur’s scope. — 
brief study of these designs will exhibit 
the fact that every mass is disconnected 
with the neighbouring ones, but leaving 
see es ares sufficiently connected ~ 


are ‘cut away, no portion of the packeroune | 
becomes detached. In producing this ~- 


preparing a good stencil plate. Suffi- — 
cient ties are left so that inner portions — 


case of a leaf stalk, for instance (see A, 24 
Fig. 5), it will be obvious that were it — ~3 
carried right up to the vein, which should _ 
actually be stopped off a little short of 3 
_ the other end of the leaf, the vein would Si 




























This will be even more ¢ apparent in 


ret ween the lower part of the stalks of 






: rie $—-Dasigne 
_ Formed by Patterns — 
: Shown by Fig. 5 


: Becotiy ae in the centre and at 
ch end. These ties are a most essential 
rt of a stencil plate ; they tend to im- 
7 to stencilling a special character 
as lead lines do to a stained-glass 
nd Sas therefore, their inclusion should 
t be considered a failing in the design. 


some quickly broken. If, after cutting 
t a particular design, any portion of 
s loose, and insufficiently attached to 


pppoe. parts, extra ties can be 


~ acros Sethe weak parts with fish- glue. 
ee E Rach separate colour in a stencil design 


r —consisting of the stalks and leaves— 
1 ould be cut in one plate, and the flower 


id entical, ‘and the position. that the 
details occupy the same in each case, 


~ 


ers: ah the Hist 


isa a strong plate, and one that will not 


re er, a oe plate ; : thus, papas # 


Pink ane green, ths green zoFtion | 


Shae a CerEeCt see for laying the next 
plate. A good plan for ensuring plates 
to register. correctly, where a number is 
used, is to make a cross at each corner of 
the first drawing from which the 
various parts are traced, and then 
to trace this off in each case, the 
plates being cut at the corners as 
_ shown in Fig. 6, a mark being made 
on the surface to be decorated, 
guided by the cut in the first plate. 
thus giving the position for the 
succeeding ones. The necessity for 
employing separate plates for dif- 
ferent colours lies in the fact that, 
in the case of portions of the designs 
that are close to one another, it is 
practically impossible to stencil one 
- portion without some of the colour 
passing through the adj oining open-_ 
ings. When, however, a portion in 
one colour is sufficiently separated - 
from that of another colour, it 
is quite practicable to stencil the two 


portions with one plate, thus saving 


time and trouble. Also, in the case of 
large patterns with just minor details in 

one particular colour, it is not necessary _ 
to cut a plate covering the whole, but a 


small plate can be prepared, registering 





Fig. 9.—Using Stencil-cutting Knife 


its ore by cutting fection that 
consist of details of the main design, so 


that the position can be readily obtained. 
o that a slight mark made on the sur-— 
> that is being stencilled, where the 
plate come, will 


Fig. 7 shows a panel design, in which © 
it is assumed the central device is In a 


different colour from the rest, the register 
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holes in the plate (Fig. 7A) ecaaiene of — 
four leaves of the main pattern as shown. 


Fig. 8 gives two suggestions showing. 
how simple patterns, such as those 





Gigs 10.—Plate Cut Out 


shown by Fig. 5, can, by repetition, be 
made to form an effective decoration for 
such items as a cushion square or a small 


tablecloth, while many other arrange-_ 


ments of similar simple forms will no 
doubt instinctively suggest themselves to 
the reader. . 
Preparing the Stencil Plate.— In 
the first instance, a full-size drawing is 
made of the pattern required to be 
stencilled, with the ties or connecting 
strips clearly defined. Then all the parts 
in one colour are traced off and trans- 
ferred to the card from which the plate is” 
to be made. Then the cutting out of the 
form is proceeded with, this operation 
being illustrated in Fig. 9, the complete 
pattern being, in this case, cut in one 
plate. Press the sheet flat down to the 
glass or zine plate with the left hand, 
holding the knife in the other in very 
much the same way as a pen or pencil 
would be held, but with the little finger 
resting on the work as shown, to steady 
the blade in cutting, and to obviate slips 
as far as possible. 
blade must be extremely sharp, so that a 
stroke with medium pressure will make 
a clean cut through the sheet. A dull 


point results in a jagged cut with tears, — 


and as the glass soon dulls the blade the 
oilstone will be in constant requisition. 
As a rule, it is best to cut the smaller 
details out first, leaving the larger ones, 
which weaken the Paes the most, until 
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last, thus shag as re as posehies a 
breakage during cutting. 

Slips in cutting and broken ties can be — 
repaired by fragments of paper attached 
with fish-glue, cutting the damaged part | 
out afresh when the glue has dried. © : 

Fig. 10 gives the appearance of the 4 
cut-out plate at this stage. 

The next process is the waterproofing 
of the plate, unless, of course, the proper — 


stencil paper has been used, when this will 


not be necessary. To render cartridge 
and other papers employed for stencil | 
plates impervious to water, lay them flat ~ 
upon two or three thicknesses of news- — 
paper and brush over freely with french- — 


polish until the paper is saturated. Leave — 
_ for a while to dry; then turn over and _ 


treat the back similarly. For a stencil 
plate that will have much wear, two or ~ 
three coats should be given, for tee : 
polish toughens the paper and renders ~ 
it much less liable to damage, and it is | 
worth one’s while to spend a little longer 
time upon it to obtain the maximum of 
strength in its wearing qualities.” 
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STENCILLING IN OIL COLOUR. 

Such articles as cushion squares, hang- 
ings, etc., can be suitably stencilled in — 
the oil colours sold in tubes. Very artistic 





Fig. 11.—Using Stenciling Brush 


results are producible by employing coarse 
textured stuffs such as crash or canvas, — 
which are now obtainable ina wide range 
of shades. An agreeable harmony in. 
the colouring should be striven for in 
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_ such things, rather than bold contrasts. should provide himself with some flake-_ 
In proceeding with such patterns as white ground in oil, and some ordinary 
_ shown by 4 (Fig. 8), after the square has tube colours, the shades that are decided 
_ been cut, fold the material diagonally; upon being mixed up before starting. 
ae a _ Little or no medium should be used, as 
RE Ate e _ the best results may be obtained by 
employing the paint thickly, as by adopt- 
See _ ing this system the colour 
is much less liable to work 
underneath the plate, 
and thus impart a ragged 
edge to the forms. When 
ready to begin stencil- 
ling, dip sparingly into 
the paint, and dab the 
brush two or three times 
on the slab to distribute 
the colour equally among 
the bristles of the brush. 
Then hold the plate down 
with the left hand, as 
illustrated in Fig. 11, 
and apply the brush to 
the open parts of the 
_ stencil with a gentle dab- 
bing action until the 
material not covered by 







ea 
Fig. 12.— 
~~ Stencilled 
~ Wall-sconce 
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_ the creases will then serve as a guide for 
~ laying the plate. The position of the 
details must always be carefully set out 
- in this way, or by marking with chalk 
inthe first instance. Now pin the material 
to a large board, or a flat table,.and lay 
__ the stencil plate in position on one corner. 
It is best to pin it in one or two places 
_ to prevent it slipping ; then the stencilling 
~ may be proceeded with... The worker 











_ Fig. 13.—Splasher for Washstand 


ss STENCIL CUTTING AND STENCILLING 101 


* . 


102 


the plate has received an equally dis- 
tributed coat of colour. 

The chief fault with beginners is “fo 
apply too much colour at time, the 
surplus working underneath the plate and 
producing ragged and unequal shapes. 
The brush should be only slightly moist- 
ened with colour, the depth of tone being 
built up by two or three applications; it — 
takes a little longer this way, but it is 
the only method by which the clean-cut, 
well-defined forms of a perfect stencil 
can be produced. Do not smear or brush 
the paint on ; the brush should be always: 
held at a right angle with the face of the 
‘work. When all the perforations have 
been stencilled through carefully, lift 


_ the plate off and wipe the back of it, and 


the other corners are then stencilled 
similarly. - 

Fig. 12 gives a design for a stencilled | 
wall-sconce, the pattern consisting of a 
repetition of extremely simple forms. 
The octagonal back is of wood, with a 
circular opening in the centre, rebated 





Fig. 14.—Stencilled Cabinet Pattern 


at the back to receive a mirror. The 
border is covered with coarse canvas or 
-some such material, secured at the edges 
with numerous small round-headed brass ~ 
tacks. A suitable colour scheme would 
be a pale buff or brownish ground, with 
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‘the apples in a dull oat disaves! green, and 

stalks of a similar colour but darker in 

shade than the ground. — : 
A splasher for a washstand, also for sten- 





Fig. 15, =Spreving Device 


‘cilling in oil colour, is . given in Fig. 13, ; 
the pattern on a larger scale being illus- = 
trated by a (Fig. 13). If stencilled in ee x 3 
greens, with blue and reddish brown — 
upon a pink ground, the swan being white, — : 
a particularly happy scheme could be — 4 
produced ; but, of course, one must be — 
guided in the choice of colour very largely 
by the scheme of the surrounding objects. — = 

-Stencilling on Wood.—This pro-— 
cess is extremely useful for the decoration 3 
of door-panels for cabinets, etc. While | 





not being on a level with inlay, it is Bee 


ready means of introducing artistic orna- 
mentation at a minimum of ee 
and labour. Fig. 14 shows a simple cabinet — 


“with such panels included, the pattern — 


of the ornamentation beings 
given by A (Fig. 14). Old — Ss 
~ panels can be re-painted, 
and fresh ones nai ar 
of three-ply, the wood — Toa 
being sized or otherwise — 4 
prepared to receive the “4 
stencilling, the colour_being 
in some agreeable tone to ie 
harmonise with the sur- — 
rounding woodwork. 4 
Spray Stencilling.—~— 7 
With the invention of the 4 

: 


aon 





_air-brush, stencil work was” 
given an added impetus, it being possible — 


an astonishingly short time; also, the — 
surfaces of.such delicate materials. as 


use, as is the case in SRE with a 
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brush, and do not lose their original 
texture. Water dyes can be employed 
with considerable effect, the colours pro- 
curable being richer in tone than ordinary 
‘paints. It is possible to produce air- 
brush effects by the use of an ordinary 
spray of the type shown by Fig. 15, which 
is procurable at most chemists at the 
cost of a shilling or so. This type of 
diffuser gives a much finer spray than 
those used for scent; it consists of a 
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glass bottle fitted with an indiarubber 
_ cork, through which ‘passes a vaporiser 

connected with an indiarubber tube with 
two bulbs, as shown. 
$ Fig. 16 gives three examples of spray 
 stencilling upon. velvet, from which. it 
_will-be seen that the results obtained are 
somewhat softer than the ordinary stencil- 
ling. The plates are prepared in exactly 
the same way, a different one being 
necessary for each colour in the work. 
- The plate is pinned to the material, 
__ which is in the first place fastened to a 
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Fig. 16.—Three Examples of Spray Stencilling 
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board, and which is at an angle during 
the actual stencilling, as shown in Fig. 17. 
Aniline dyes (soluble in water), very 
suitable for the work, are procurable in 
numerous shades, made up in packets at 
threepence or so each. They only require 
mixing with water to the required depth 
of tone. It is better to mix up a little 
of the dye first, and spray it upon a piece 
of spare material, and then dry it to see 
the result, before proceeding to spray the 





wxooq - Fig. 17.— Stencilling 


with Spray 


| finished work. 
— Having obtained 
the colour re- 
quired, half fill the 
spray bottle with 
it. Well inflate 
the larger bulb by 
holding the finger 
over the nozzle, 
to obtain a suffi- 
ciently forcible jet 
of air to make a 
: fine spray from the 
start. Then remove the finger and spray 
equally over the open parts of the stencil 
plate holding the diffuser about two feet 
from the work, and working the bulb the 
whole time. Fig. 17 shows the spraying 
process, which is continued until suffi- 
cient depth is obtamed upon the material. 
When this has been done, the plate is 
carefully removed, and the dye allowed 
to dry and the spraying of the next 
colour proceeded with. It is a conveni- 
encé to have several botties, one for each 
colour, which the cork of the diffuser 
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fits, so that it is not necessary to wash 


‘the one bottle out after each spraying. 
The best method to adopt when great 


depth of tone is required, is to spray the 





Fig. 18.—Stencilled Table-cover 


work two or three times, allowing each 
coat to dry off between each spraying, 


rather than to endeavour to obtain a 


great depth of tone at one operation, as 
the dye is somewhat lable to run into 
little globules if sprayed much at a time ; 
by such a case they can be removed with 
blotting-paper. 


Fig. 18-is a simple design for an occa-_ 


sional-table cover in spray. stencilling, 
the patterns of the stencilling being given 
by a (Fig. 18). This very simple design is 
one that a novice could very well execute 
as an experimental piece. 

Stencilled Monograms and Letter~ 
ing.—Stencilling is a particularly suitable 


process for initialling table linen and ~ 


household stuffs with indelible marking- 
ink. The initial or monogram, however, 
requires to be most delicately cut, and 
being necessarily on an extremely small 
scale, it is wise to employ very simple 
forms in the design. Fig. 19 shows two 
sets of initials, each with a slight amount 
of ornamentation, that would not offer 
great difficulty in the cutting. Other 
initials could be similarly treated, the 
pattern being accurately set out on a piece 
of bristol-board, with sufficient ties in the 
design to give a strong plate. A steel 
knitting-needle ground flat, with a sharp 
end, and set in a small holder, gives a 
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a hand-stencilled frieze above ; 
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cutting tool that will not injure the niost a 
delicate forms. The cutting must be — 
very accurate, as a ragged, uneven line — 
will be most noticeable in such ‘small - 
forms. The marking-ink is © ‘g 
lightly dabbed. on with a 4 
slightly moistened brush. It ~ 
must be borne in mind that - 
too much ink on the brush 
will cause it to work ‘under 
'. the edges of the plate, and 
cause a disfigurmg smear. _ 
Only just enough should be - 
en the brush as will cause a 
pale streak when drawn across 
the hand. Stencilled letters 
for signs, marking cases, etc., 
are easy to cut, due allowance 
being made for the ties pre- 
viously alluded to. Fig. 20 — 
shows how these are generally — 4 
further description | ne a 







introduced, 
unnecessary. : 
Stencilled Wall Decovatiant — 
Stencilling upon walls is usually done 
upon a distempered ground, although ~ 
there is no reason why plain paper should _ 
not be decorated by this process. The 
most usual method, and in many ways 
the best, is to employ a plain wall cover- 





Fig. 19 -—nitials for Stencilling 
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=¢ ‘Fig. es i i for Stencilling ~ 


ing, either papered or distempered with 
“this 
system has much to recommend it ; plain 
walls are much superior to over-elaborated 
ones ; they show up to much better advan- — 
tage the pictures and furnishings of a 
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room, and if. a nice artistic shade is 
: selected, one could wish for Ds 
better. 

% ion 21 illustrates a simple treatment 








| ‘Fig ais 2Pinin Wall with Stencilled Bijeze 

© hint ‘would be especially suitable for a 
% room of fair height. The wall space, in 
a _ this case, is divided by a picture rail 
3 giving a frieze of from 12 in. to 18 in. in 
_ depth. This is stencilled at intervals with 
- a simple conventional sprig pattern. In 
this way a decorative scheme can be 
evolved with very little labour, the design 
- being formed by the repetition of one 
- single unit. In the pattern given in Fig. 22 
the wall surface is stencilled with a 
- simple floral diaper with a continuous 
_ frieze. This latter scheme will be found 
especially suitable for a large room, the 
_ pattern amply relieving the bareness of 
a large uncovered wall surface. A good 
plan to adopt in certain cases is to employ 
-.a combination of distemper and . paper, 
by dividing off the lower part of the wall 


4 the papers expressly designed for the 
_ purpose, then to stencil the upper part 
with a simple repeating pattern. This 
system has one great advantage': dado 
Wearing qualities. 

- Stencilled work on: walls may be in 
‘4 Bether water-colour or ‘oil. The cost of 
_ water-colour _stencilling is trifling, as 
_ powder colours, size, water, and brushes 
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_ papers are washable, and have excellent 
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are all that are required. Its one dis- 
advantage is the fact that it cannot be 


-washed, and, as washable distempers are 


now procurable quite cheaply, it repays 
one in many cases to distemper the walls 


‘in a washable distemper, and stencil the 


pattern in oil colour. An amateur can 
quite easily distemper a wall in water- 
colour distemper. The first procedure 
is to clean off the old paper and then 
brush over with a weak solution of size. 
Then put several large lumps of whiten- 
ing into a pail, allowing it to soak for 
some hours, and then beat up to form 
a thick cream. Melt in another vessel 
some size, and then add to the whiten- 
ing, putting in the colouring matter to 
make up the requisite shade, the whole to 
form a liquid mixture like thin cream. 
Leave for a day, when it will be in the 
form of a thin jelly, and it is best applied 
in this state, in the ordinary way, with 


-a@ whitewash brush. 


Distemper colour dries several shades 
lighter than-when first applied, and due 
allowance must be made for this in the 
mixing. Prussian green, chrome yellow, 
raw umber, indigo, light red, yellow ochre, 








Fig. 22.—Stencilled Wall Decoration 


and black will mix practically every 
shade, the depth of tone being regulated 
by the amount mixed with the whitening. 
The choice of colour, of course, rests with 
the worker, but as a general rule, pale 
greens, grey blues, red browns and flesh 
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tints are the best. Figs. 23 to 25 give 


the patterns of the stencils for the design 


given in Figs. 21 and 22; they are en- 


larged up and the stencils cut in the usual 
way, with a different plate for each - 
colour, after the scheme has been decided. 


upon by experiment: 


An important. item is. phe Spaces out 


_ stretching the string tightly, and pulling 


‘tion of the units. - 
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it up and allowing it to snap back again 
the wall, a chalked line will result tha 
will serve as a Eudes for aoe the ae 


_ Favourite themes for: ‘treatment in 
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of the units of the pattern on the walls, 


the position being carefully indicated by 
chalk lines. 
3 ft. between would be about the amount 


in the case of the frieze pattern given in 


Fig. 21. Long lines that may be required 
to obtain the position of the repeats on 
the actual wall surface can be best made 
by first setting out equal distances along 
the top and bottom of the wall, and then, 





, Fig. co 


Figs. 23 to 25. Sieneilted | Patterns for 
Wall Decoration <a : 


26 to -28.—Stencilled Landscape aes i Pea : 
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stencilling are landscape ‘subjects, these 


A distance of about 2 ft. to- 
gestions. for such subj ects that an amateur 


relief. 
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being often employed as a frieze decora- 
tion. Figs. 26 to 28 give three simple sug. 


could be expected to produce = although. 
in commercial work a very much greater 5 
degree of realism is obtained by working _ 


_ numerous tones one upon. the other to- z 


obtain a richness. of effect 1 in shading and 






















= Various Stohes Bae Where to Find 
 Them.—Of the stones to be found on the 


and polishing are various kinds of quartz 
or silica ; 


make interesting specimens when shaped 
and polished are serpentine, some forms 


— ticularly those containing fossil remains, 
like the ‘‘ madrepore ” 
pe ued under the general term “‘ marble.” 

“vebbles’”? may be angular in 
: shape pes not an been. washed out 


= Pabbless cee various - pale of 


2 _always worth securing. They may prove 
an be agates, carnelians, jasper, or the 
j various forms of chalcedony. On cer- 
tain shores, and indeed inland, as amongst 
— ~ the Scottish mountains, cairngorms may 
he found, and less commonly amethyst. 


Rs te 


a Silica closely related to the common flint. 


= pebble searcher are pretty evenly dis- 
tributed round our coasts. A few may be 
_ named for the benefit of those not well 
equainted with their position and possi- 
bilities. 
Tost productive. Brighton provides 
ae pebbles; Deal, agates of 
Ramsgate, Bognor, Eastbourne, 


a 





"Stone Cutting eee 
ieee ‘Polishing 


Be chor that repay the work of cutting | 


other and softer stones that. 


fof felspar, granites, and limestones, par- 


rocks, generally 


- transparency or translucency are almost. 


_ All the stones enumerated are forms of_ 


The happy hunting- grounds of the ~ 


Perhaps the South Coast is the 





and Chesil Beach are worth while mache 
for. their various specialities. The coasts — 
of the Isle of Wight, Plymouth Hoe, and* — 
the whole of the shore lines of Cornwall 


and North Devon abound with good speci- 


mens. South Devon produces the madre- 
pores. On the East Coast, Cromer, Har- — 
wich, Felixstowe and Aldeburgh are good — 
hunting grounds. At the last-named 
many ambers turn up after heavy winter 


storms, and are secured by local fishermen — 


and others before the summer visitors 


arrive. Filey yields transparent siliceous 
pebbles. The Hast of Scotland produces”. 
jaspers.. In the West the Welsh coast — 


yields good specimens, Aberystwith having 


~ a reputation for agates and jaspers. 


A visit to a mineralogical museum is use- 
ful to the novice, as there he may become 


acquainted with the general appearance — 


of the rough specimens, seeing them side 


‘by side with similar specimens polished. 


He will find exhibits of ‘‘ moss,” ‘ land- 
scape,” “ fortification ” and other agates, 
and see just why they have acquired their 
names, as well as-learning to recognise 
them in the rough. 

The only necessary equipment for the 
pebble searcher is a file and a bag in which 
to bring home his specimens, though even 
these may be dispensed with if a knife 
be carried, and the searcher has ample 
pocket accommodation. The file is to 
test the hardness of the pebbles, so as to 
be able to differentiate a piece of agate, 
say, from a softer stone like marble. 
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Amber and jet, which are found spar- 
ingly on the coasts, hardly should be 
termed stones ; but they repay for working 
and polishing, and on account of their 
softness are easy to manipulate. Both 
may be cut with a saw, and shaped with a 
file. Polishing may be done with pow- _ 
dered charcoal and soft soap, applied in 
liquid form with a flannel and elbow 
grease. 

Polishing the Harder Stone Pebbles 
in a Lathe.—The writer will first deal 
with pebbles of the harder stones which it 
may be desired to polish on one face, no 
actual cutting being done. Pebbles of 
slight convexity so treated may be used 





Fig. 1.—Pebble, with Handle, Ready for 
Polishing © 


effectively in the decoration of cabinet 
work, or for inlaying in decorated copper 
or pewter. If this application be con- 
templated, it is well when collecting to 
endeavour to match the pebbles in pairs, 
or groups of equal size and shape, which is 
not difficult where the stones are in abund- 
ance, as it thereby facilitates the sub- 
sequent grouping when they are used as 
decoration. 

It is often recommended to do the rough 
grinding on a grindstone or sandstone 
slab. The writer does not favour that 
method, because it tends rather ‘to pro- 
duce a set of facets than a smoothly curved 
surface. It is much better to work with a 
good abrasive powder, of which the best 
is carborundum. This may be purchased 
" quite cheaply in various grades of fineness. 
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That marked “ 150 ” serves every purpose. 


The method of use will depend on the a 


worker’s equipment in other directions. 


If he has a lathe he may chuck his stone, 


first cementing it to a cone of wood. and 


attaching the latter to the faceplate, which — 


may be done with Croid glue. _He may 
then apply the abrasive powder wet with — 


a piece of soft wood dished to fit the stone “i 7 
surface, or with a block of lead with - a9 


hollow cast in one face. 


On the other hand, the converse process” , 


may be adopted of chucking a hollowed — 
wood. block to carry the abrasive, and — 
applying the stone to its rotating surface. 
In the latter alternative the stone must — 


-be mounted on the end of a short handle, = : 


by cementing it thereto in the manner 
shown by Fig. 1. There is little to choose, 
on the score of convenience and efficiency, _ 
between the two methods of working: 

For cement, sealing-wax will serve ; but 
a more reliable material is a mixture of | 
Burguridy pitch, resin and shellac, with 


the addition of a small proportion of bees- z 4 
wax according to season, the lower the <4 


temperature the more the quantity. The — 


- proportions are 8, 4 and 2 by. weight for 4 
‘the three first-named. a 
It is important to use care, so that the a 

abrasive powder does not get into the _ 

mandrel bearings of the lathe, or a good 

lathe will ‘be ruined. . Hence if the worker q 

_seriously intends to go in for stone polisheg “% 


ing, it is better for him to provide himself 
with a lapidary’s lathe. | 
Having ground the pebble tos a ahoothe 


dead surface free from pits, scratches and — 


other blemishes, the process may be car- 
ried further by a second or fine grinding 
with a new tool, using washed flour emery, 
made by mixing the finest emery-powder 
with water, well shaking the mixture, and 
allowing it to settle for a few minutes, and 


then pouring off the liquid into a clean . 


vessel, where the fine particles’ still. in 
suspension are given time to settle. The 
sediment so obtained is of the finest grade, 


and will produce a semi-polish on the sur- _ 


face of the pebble when applied in the 
same manner as the carborundum. It © 
should be noted that every care must be — 


used to wash away all erates 
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residue clinging A the stone pet its sup- 
port before starting with the emery. 
3 Otherwise fine scratches will start into 
3 being to mar the surface produced by the 
» emery.” 
3 Another method of fine grinding, applic- 
4 able to some of the softer pebbles, is to 
__use a piece of water-of-Ayr stone, or snake 
__stone as it is sometimes called, applied to 
the rotating pebble with plenty of water. 
; To polish, use a felt pad tacked to a 
- flat piece of wood by pins driven into its 
z edges, charged with putty powder and oil, 
working with plenty of pressure until the 
polish comes and remains after the stone 
3 has been washed free of oil. For the 
hardest stones, and to obtain the most 
4 brilliant polish, the work should be done 
a 
3 


with washed jeweller’s rouge, using as a ~ 


tool a shaped block of wood coated with 


pitch to a thickness of at least + in., and | 


water instead of oil. As the process 
approaches completion the tool should be 
allowed to become almost dry, when a 







final brilliant surface to the stone. This 
is the method employed in the working 
_ of the glass mirrors for reflecting telescopes 


case demands. 

A Simple Polishing Spindle.—Readers 
- who do not possess a lathe may proceed 
by a simpler process. The apparatus may 
_ be improvised in a few minutes. It is 


; is ferruled at one end, and a stout wire nail 
is driven in centrally, the head cut off, 
and the end filed to a blunt point, Cen- 
 trally in its length is fixed a cotton reel, 
the central hole of which must be enlarged 
for the purpose. 


_ wood of convenient shape has a stout piece 
of brass screwed to its under surface, 
_ in which is drilled a recess to take the end 
oF the wire nail (see A, Fig. 2), which serves 
to put pressure on the stone by means of 
3 the left hand whilst the rod is being 
x rotated by the use of a bow. A hollow 
block B, to which the abrasive is applied, 
is suitably supported, and the grinding 
_ is done by a reciprocating movement of 
< the bow. This method, or one very 
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_burnishing process sets in that gives the | 


~ to the perfect state of polish that their | 


- shown in Fig. 2. A short rod of hardwood — 


To the other end of the © 
~ tod -the pebble is cemented. A block of. 
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similar to it, is “used by the native 


- lapidaries of Tndia. 


By a little ingenuity the device may be 
improved by providing means for putting 
pressure on the rod by a weight, thus 
leaving the left hand free, and making the 
operation of grinding less fatiguing. 





Fig. 2.—Simple Polishing Spindle 


For small pebbles an archimedean drill 
stock might be adapted to achieve the 
same purpose, if the user is prepared to 
take the risk of injuring its mechanism 
by allowing the abrasive to touch it, a 
contingency it needs some care to avoid. 

Making a Lapidary’s Lathe.—For the 
slitting of stones, which in many cases is 
the only method by which their beauty 
may be revealed to the fullest extent, re- 
course must be had to the lapidary’s lathe, 


110 
which actually is a very simple machine 
that is within the capacity of most 
amateur mechanics to construct for them- 
selves. 

Fig. 3 sufficiently explains the construc- 
tion of a machine of the kind. A stout 
framework is made to support two vertical 
spindles, the driver and the driven. The 








Fig. 3. — Home-made _ : es 
Slitting and Polishing — 
~ Machine | 





Fig. 5.—Self-acting Feed for Slitting Pebbles 


latter is adapted for carrying a series of — 
_ discs for use as slitters and laps. Motive ™ 
- power is supplied by turning the handle 
with the left hand, and a high rate of speed 

is attained by the large disproportion be- 

tween the driving and driven pulleys. 

A lathe built on the above general lines 
may easily be further elaborated so as to. 
work with a treadle, for which Fig. 4 gives 
- asuggestion, and there is the added advan- 

tage that the driving wheel coming into the 
vertical plane, the whole apparatus occupies. 
less space. In fact, such a lathe follows 
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- cup, into which the stones are cemented. 


to which is fixed a cord carrying a whee = 

















the Yines of ie ee lapidary Ss tool q 
in all essential details. 

Professional lapidaries’ ther generally z 
are fitted with a means for advancing the © 


stone when slitting, by mechanism actu-_ | 
ated by a weight. 


It consists of an iron — 
disc mounted on a vertical spindle anda z 
capable of turning reels on the upper 
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Fig. 4. — Suggested Treadie > 
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surface of which near its edge i is a shallow _ 
Diametrically opposite to the cup is a post, 


at its other end, the cord being led over a — “a 
pulley on the edge of the table. The — f 
arrangement is shown in Fig. 5. This has — 
the advantage of freeimg the right hand, | 
and by the unvarying pressure it exeria a 
in advancing the stone in the plane of the 
slitting disc, it ensures a clean cut, which 
reduces the amount of labour in the sub- 
sequent processes of grinding and polishing. — 
The work of cutting and polishing stones a 
is interesting, if rather messy in some of — 
its stages, and proficiency is soon acquired = 
by an intelligent worker. S ; 

Cutting or Slitting Stones. For slit- : 
ting, that i is, cutting thin Heetions: oft uni- = 
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x form ‘thickness eri: a stone, a soft iron 
~ disc is employed, its edge being charged 
with diamond powder, a very small 
PeC quantity of which is required. A minute 
amount of the powder is made into a paste 
with oil, and applied to the edge of the 
lise, and with a hard steel roller is pressed 
to the edge of the metal whilst the disc 


_ be permitted to get on the sides of the 
-slitter. — A disc thus charged will cut 
_ through the hardest stones in a very short 
time. It is essential to use a suitable 
_ lubricant, that known as “ oil of brick” 
being the best. = 
The stone should be Seachied toa ec 
block of suitable height after having deter- 
Prined where the cut is to be made, and 
then it is easy to press it against the slitter 
with the right hand, whilst the lathe handle 
is worked with the left. Successive slices 
of predetermined thickness may be cut 
y adding the same thickness of wood to 
ne bottom of the block. ~* 
the same abrasives should be used, the work 
eing mounted on a handle in the manner 
lready described, and applied to the ro- 


is to be a surface capable of being so 
worked. The laps are usually about 8 in. 
2 ‘diameter, four being considered a full 
equipment, namely, one of beech, one of 
soft wood like pine, one of lead, ‘and one 
Bot pewter. The soft-wood lap is covered 
‘y with felt or cloth for polishing. The others 
are used with abrasive emcee and oil 
Tubricant. 
For working stones of convex sontour, 
the spindle head can be furnished with a 


with cement, the abrasive being applied 


The advantage of a lead or pewter lap is 
3 that the particles of abrasive become em- 
bedded in the surface of the metal, and thus 
give a quicker cutting action. — 
Precious Stones.—The cutting of the 
ore eects stones and iS percular ls the 





is being slowly rotated. No powder should | 


In grinding ‘and polishing: in the lathe 


in a translucent matrix. 
tating surface of the lap, when the result 


_ small cup, into which the stone is bedded — 


with a hollowed tool, as already described. — 
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Warking Coral, Shell; etc.—In addi- 


tion to the working of pebbles, amber and — 


_ jet, like processes may be employed on coral 


and on -various kinds of shell. The New 
Zealand ear shell provides a material that 
easily is slit into thin plates and given a 
high polish; when it reveals its attractive 
nacreous lustre and brilliant colouring to. 
the best advantage. The slit sheets may — 


- be rubbed to a good surface on almost any 


type of oilstone, and polished on a felt 


_pad with crocus composition, a kind of soap 


that is rubbed on the felt and leaves~ 


there sufficient of its substance to effect’ 
Mother-of-pearl may be — 


the polishing. 
dealt with similarly. A further use for 
the slitting disc is for making sections of 
shells to show their internal structure, or 


of fossils, many of which take a high polish. : 


‘Artificially Colouring Stones.—The 


_ worker who has acquired facility in cut- 


ting and polishing will find it useful to be 
able to colour certain stones in a permanent 
way. It may not be generally known that 
the onyx is merely an agate in which the © 
black portion has been coloured artificially. 
It is cut from an agate showing white bands. 
The latter being 
to a- certain degree porous, advantage is ~ 
taken of that property to introduce colour- 
ing matter into its substance in the fol- 


- lowing way. The stone after polishing 
is steeped for some days in oil or syrup, 


which penetrates to some distance into 
its substance, and then is boiled in dilute — 
sulphuric acid, which has the effect of car- 


, bonising the oil or syrup, thereby pro- 
ducing a brown or black, according to the 


degree of absorption that has taken place. 

Colourless chalcedony may be given a 
pleasing red shade by steeping it in a solu- 
tion made by dissolving some iron nails 
in nitric acid. It is then dried and grad- 


- ually heated on a hot plate until it changes 


to the desired colour, the iron contents 
being decomposed and red peroxide of iron 


‘being left-in the substance of the stone. 


A blue colour is imparted by a similar pro-- 
cess ; but instead of heating after soaking 
in the iron solution, the stone is immersed 


inca solution of ferro-cyanide of potassium 


in water, the result being that prussian blue 


is precipitated within the stone. 


> 





~ 


~ 


Tus chapter will be concerned with the 
practice of metal turning, the reader 
being assumed to have read an earlier 
chapter in this volume in which the lathe 
and accessories are described. Work held 
in chucks will be ignored for the time 
being, and a start made with the cylin- 
drical turning and side facing of bars held 
between the lathe centres. 


~ 


CENTERING WORK IN THE LATHE 
Rough-and-ready Method. — Before 
turning a cylindrical bar the ends must 
~be correctly centred. There are several 
methods of doing this, possibly the 
simplest being that in which a centre- 


punch is driven into approximately the . 


centre of the material, and the work 
“placed between the centres and spun 
round by hand or power. 
ehalk is then held against the bar, and 
the out-of-truth portion will first touch 
the chalk, and so a mark will be made. 
Next remove the bar from the lathe, 
and ‘‘draw”’ the centre by means of a 
centre-punch or small cross-cut chisel 
(see Fig. 1). The bar runs out where 


the chalk mark a is seen, this portion — 


being farthest from the centre already 
existing; it follows that the centre re- 
quires to be placed nearer the out-of- 
truth portion in order to make the bar 
run true. In drawing the centre, the 
punch must first be driven in the direc- 
tion indicated, and afterwards struck 
vertically in order to shape correctly the 
centre. If on replacing the bar between 


ensure the centre being nearly correct. 


A piece of point, and the work is given a quarter of 


is the centre of the material, and the ~ 


end of the bar, the odd-legs being moved 
PATS . 
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: 
the centres it still runs out of truth, the 
centre will have to be drawn again until 
the bar runs true.without wobbling. = 
Marking Centre with V-blocks and 
Scribing Block,—There are several ways — 
in which the centre can approximately be — 
marked, instead of judging by the eye. — 
When using large material, it is not an- 
easy matter to gauge the centre to, say; 
1 in., so to save time it is desirable to 4 
adopt a method of marking that will 4 


Fig. 2 indicates the method of marking | 4 
out the centre by means of a scribing 
block. The bar is indicated at A, and is — 
resting in.the ‘grooves of: two V- blocks B- 
and c, placed on the lathe bed. Two — 
horizontal lines, as indicated in Fig. 3, — 
are scratched by means of the scriber 


a revolution, and two more lines ‘made at — 
right angles to those already made. The ~ 
centre of the square enclosed by the lines — 
centre-punch is driven in at this point}29 

Ascertaining Centre’ with Odd-leg — 
Callipers.—An easy way of~obtaining — 
the centre is by using “odd-legs” or ~ 
hermaphrodite callipers (Fig. 4). The ~ 
manner of using is indicated by Fig. 5, a- 
being the bar, and B the callipers. The 4 
odd-legs are opened a distance approxi-- a 
mately equal to half the diameter of the — 
bar, and the bent leg is placed on the 
periphery of the material, as indicated at _ 
c. Four lines are then scratched on the — 
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! to four different positions. Ifthe callipers 
- are set nearly correct, the lines will be 
_ drawn as shown in Fig. 6; if the instru- 
--ment is set with the scriber point short of 
_ the centre, the result will be as in Fig. 7; 
and if the point is set wider than the 
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lines as near to the centre of the bar’ as 
possible. | 
Marking Centre with Centre Calli- 
pers.—The use of centre callipers (Fig. 9) 
obviates the necessity of using either odd- 
legs or a scribing block and V-blocks when 































































































of Scribing Block 


f Finding Centre of Bar by Means 



























































mat 


centre the resultant lines will be as shown 
in Fig. 8. However, this does not make 
any difference to the result obtained, 
beyond perhaps marking a large square, 
_ and increasing the liability of incorrectly 
locating the centre, owing to the worker 
having to judge by the eye the centre of 
_ the space enclosed by the lines. An effort 
should therefore be made to scratch the 
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Fig. 6.—Centre Lines ~ 
Drawn Approxi- 









































































































































of Bar with Herma- 
phrodite Callipers 





ely Correct - 


finding the centre of a bar, and enables 
the worker instantaneously to find the 
approximate centre, within the capacity 
of the instrument. The method of using 
is shown by Fig. 10, the bar being held 
in one hand and the callipers in-the other ; 
the legs of the tool are opened, so that 
both of them touch the outside of the 
bar, and the scribing point touches the | 


} 


= 
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shown by Fig. 11, ae can: eng be eee by. 4 
drawing farther back the scribing veined 


which is aliustabls, in order to ‘allow 


material. Two lines are then drawn x 
right angles as shown, and the intersection 
of these lines is the centre of the bar ; 





Fig. 6 Reticle of Fig. 8.—Further Ex- 
Centre Lines In- ample of Centre 
correctly Marked Lines Incorrectly 

: Marker 


Fig. 9. = Genk Caiiees for = 
Marking Approximate Centre — = ea. 
os a Round Bar. ine 





~ Fig, 10.—Marking Cente of a Rount oF with - 
Centre Callipers — 





the point of a centre-punch can tie thes eauiner legs to touch the round por= a 
be driven in. _ tion. ‘ 

If it is desired to find the centre of a Coitmersinlins and Dring. thes Z 
piece of material that has an irregular- ~Centre.— After the centre dots aes 
shaped end, such as a bolt or as the bar correctly located,. eas the means 












“em: ployed may have oe a square- iter 


e square- -centre being fixed in the 
ilstock. Four flats are next ground at 
A (two are shown) in order to make four 
sl sharp. corners, which act as. cutting, or, 
J rather, scraping, edges. The work is 


uare- centre fed in by means of the 
ilstock handwheel. This causes the 
iare-centre to advance and scrape out 
‘ moothly finished countersink, in which 
e ordinary tailstock. centre is afterwards 


di 


pe inne Shs the amount of 
= mi ae that has to be etound away when 


ae ieee of Be 
een tering: Small 
_ Portion of Bar ~ 


SS 12) is inserted in the tailstock, a 
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anes horn square- centering | is foun 


by Fig. 14. The works is placed between 
the live centre B and the dead centre o, 
being driven by means of the carrier D 





brass, 
slide-rest tool post G, which is moved 


7 Fig. 16 —Drill for Consens Machine 


and Ben pin E. Next, a piece F of 


copper, or iron is fixed in the 


forwards by means of the cross-slide screw. 
The piece of brass prevents the work 
running out of truth during the process 
of centering. It frequently happens that 


_ a forged bar has very little extra material 


volved. in the ordinary way, and the 


= 


in one part, and when this is the case it is 


usual to set the small diameter true. The 
method of ensuring the true running of 


_ the small portion is shown by Fig. 15." 





Fig. AW. Combination Drill a Gountersak 


where the letter ator saved are the same- 
‘as in Fig. 14. The small part of the bar ~ 


is shown, at H, and it is important that the 
material should run true where the piece 
of brass F touches it. 

After a bar is square- centred, it-is the 


| usual practice to drill a hole up the centre 
3 LECESS, as shown at A in Fig. 19, B indicat- 


ing the centre, and c the material 
‘to be turned. The drilling of the 
small hole keeps the work from bind- 
ing on the centre point and lessens 
- wear, since a large area of contact 





Sig 18,—Drill for Hand Centering 


reduces wear. The Pols can be filled with 
felt soaked in oil, thus lubricating the 
centre. If the small hole is not drilled 
the finely- -pointed end of a centre-punch 
could be utilised, striking the other end 


of. the punch with a hand hammer. 


£ 


TG 


ae 


ane “d > ae, ee ee 
ied ¥ 


116 


Although the method of square-center- 
ing is here described, owing to its universal 
employment, the writer is of the opinion 
that the centering of bars in this manner 





— 


ae 19, Sar Finished Centre Recess 


is a very crude proceeding, causing a great’ 
loss of time and producing an unsatis- 
factory centre. recess. 

The better and more up-to-date meriGd 
of centering bars, in vogue in modern 
engineering shops, is, to use drilling 


~ machines or centering “machines having 





Fig. 21.—Obtuse-angled Centre Recess 


the spindles arranged horizontally, a 
lathe, specially adapted, answering the. 


purpose quite well. In these machines 
the centre drill revolves instead of the 
work, which is held in a three-jaw or 
four-jaw self-centering chuck. The drill 
(Fig. 16) is first used, and followed by 
a combination drill and 





‘ig. 23,—Blunt Centre Point 


the shape shown by Fig. 17. The small 


part of the drill cuts the small hole 4a 
(Fig. AD): 

Sometimes the countersink is drilled: by 
means of a centre drill (Fig. 18), which is 
held in a hand brace.. 
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shown by Fig: 19; 
-used is 60°, 


* Fig. 22, —Centre Recess without Pointclesraage ‘ 


Hath cases the area of contact is small, aide 


countersink of if the centre recess is made as shown in — 4 


‘trouble would soon’ be - caused by the — 
heat generated by friction. 
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It is important that the lathe centre | 
should fit the centre recess correctly, as — 
the angle generallyaq ; 
with which both the Cente 3 





} 
Fig. 26, Autecansled Centre Recess — 


recess and the lathe centre should agree. — 
If the centre angle is correct and the — 
recess is drilled at too acute an angle,’ the e 
result will be as shown by Fig. 20. Ifthe — 
centre is correct and the recess is-drilled — 
at too obtuse an angle, the result will be : 
assshown m Fig. 21. It is obvious that in — 





Hole 


rapid wear would take place. The centre 
point might break off if the bar is centred — = 
as in Fig. 21, and the material would — 
rapidly wear as the bar revolves, causing — 
untrue work. Work should never be — 
revolved between the centres ofa lathe | 


Fig. 24. —Dangerous Method of Centering 


Fig. 29 this is very had practice, and 


_ Fig. 23 shows a blunt centre. Trouble ye 
would also occur with this form of centre, _ 
and the work might be forced out of the 


a 


é _— 
oe 
ase F 
? 
Pa 


7 4 
Fon eg 















Pies ie we) oe mer’. Y sone he ie Ie al eo a te 


errs 


Biches owing to the small distanes that the 

_ centre enters the bar and the large amount 
of bevel, which would render easy the 

forcing out. 

Facing Ends af Bar.—When Paras 


_ the bar, it is necessary, in order to ensure 


- face up the ends so as 
to make them level 


ee "METAL TURNING moon 


have been correctly made in both ends of © 
- tool blade and the power available. 
- the bar running true after it Is s turned, to. 
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Fig. 28, and fed in the direction of the 
arrow A while the bar is revolving. This 
causes the uneven end to be faced up and 
all irregularities to~be removed. If the 
bar is a large one, the width of the cut 
taken will be limited by the length of the 
Fig. 
28 shows at B the amount of material 








--before any of the 


























cylindrical turning is 

































. done. If the end of’ 
, the bar were of the - 
_ section shown by Fig. 





Fig. 26 


























_ 24, and the cylindrical 






































_ turning was done with- 
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. Fig, 29. ace with Faced-up Ends _~ 


3 Pout. the. ends being 
2 faced, the portion A 


Bigs: 25 to eye 
ing or Knife 
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removed at one setting of 
the tool. When sufficient 
metal has been cut away, 
the tool is advanced by. 
means 
screw in the direction of the 
arrow C, after winding the 
tool post back to the first 
starting place along the 
line A. When one end is faced down 
the required amount, the bar must 
be taken out of the centres, reversed, 
and the other end squared up. 
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:. of the centre recess 






























- would wear rapidly, 
and so cause inaccurate 
- turning. It might also. 
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| . 
Fig, 31 
a. Figs. 30 to 32, . 














~ happen that the work 
~ would be torn out: of 
_ the centres owing to 
_ the>small amount of 
material at A; the dotted line B indicates 
x the position of the end of the bar if it 
were level, instead of being of irregular 
Aa shape, and gives an idea of the amount of 
_ material that should be present in ordér 
to produce accurate results. 


~ 


. of the bar is shown by Figs. 25 to 27. and 


is clamped in the tool post as shown in 











_ The tool used for facing up the ends 


called a side-finishing or knife tool.  It- 





: i> —Diamond- 
= till“, point Turning 
Fig, 32 Tool 


When the ends are faced up to size, the - 
bar will probably be as in Fig. 29, where 
the work is shown suspended between the 
centres without the driver. The ends 
A and B require to be chipped off with a 
hammer and chisel, and a fresh centre 
recess drilled in; this will necessitate 
going through the whole process of 
centering again. For this reason it is 
advisable so to arrange the job that when 


of the cross-slide 


He ees 


the pieces are cut off a part of the centre 
recess remains, thus saving the trouble eX- 
perienced 1 in wholly re-centering ane work. 


TURNING CYLINDRICAL WORK. 


Having squared the ends of the bar of 
steel and drilled fresh centre recesses, if 
necessary, the work is now ready for 
turning “over the top ’’—that is, cut- 


< 


> 


eiebbdld only be allowed to project a very 


chatter ; 









blunts nose is necessary, “ands "on mild 
steel a finer point will be required. 
- When fixing the tool in the tool post, it” 5 


small amount, as shown in Fig. 33, this” a 
position affording rigid support to the — 
tool and minimising the liability to 
the shank of the tool should bes 4 
set in line with the side of thé tool Posts 








Fig, 33.—Correct Position of Tool in- 
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Fig, 39,—Bar Partly pie! 
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Fig. 35. —Turning Tool too 





Fig 34:=Tutaing “Tool oc : 
: Correct Height ~ =» | = 
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Fig. 38. *rieaing Tool aah Its. | 
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Fig. 37. Dinettes Too 
—Incorregt Grinding — 
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ting to cylindrical shape. Figs 30 to 32 
_ show the ordinary diamond- point turning 


tool, the lower dotted line in Fig. 30 


: indicating the probable shape after grind- 
ing many times, and the upper dotted 
line the shape of the tool as preferred 
yy. some turners. The sloping parts A and 


B (Fig. 32), and the top of the tool co 


(Fig. 30), are ground on a stone in order 
to provide a cutting edge ; the nose D is 
made obtuse or acute, as the worker 
desires. 

‘If cast-iron is being turned, a very 


considered being~ that ‘shown by Figs. 












Seite Heisht of | Tool. The heiches = 
at which the tool should be set is governed — 
by the shape of the tool, the shape here 


30 to 32... a 
The turning tool requires to be set at 


a different height for nearly every dia- — 4 


meter of material, and this should be 
remembered when setting. It frequently — : 
happens that as the diameter of the bar is A 
reduced by taking several cuts over the — : 
top, the position of the tool must be = 
altered. In ertnany turing, however a 
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_ amount of material has to be removed. 
Fig. 34 represents an end view of a ee 
with the tool placed in a good position 
for cutting, whereas in Fig. 35 the tool is 
é Briana too high for cutting the bar after 
reduction, this resulting in the material 
- touching the tool just below the point. 
If turning is attempted with a tool 
_ placed as in Fig. 36. the work may be 


4 "placed too low for effective work, _and 


Parting Tool 


Ethe wore is so arranged that bale a. cmall | 
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_ that the original form is adhered to ; 
an easy matter to grind the front as. 


_ forced out of the centres, the tool being — 


119. 
and ie pack it up, should this be necessary, 
with thin pieces of tin between the tool 


_.and the rest. 


Preserving Tool Shaves 


eylindrical turning, care must be taken 
it is 


shown in Fig. 37, and this renders the 
tool practically useless. In the desire to 
sharpen the cutting edges-only, the tool 


- sometimes becomes of the shape indicated ; 


= : Fig. 44, = Using Cutting-off or 


itis important, therefore, to see 
that, when the tool is first sharp- 
ened, it is ground to a sharp. 
‘edge. Another precaution to be 
observed is that. the cutting 
point is not to be ground as— 
in Fig. 38; this mistake is 
frequently made, and the tool 





Fig. 45.—Parting Tool i in 
Correct Position 















































4 es resulting = 
_ the bar if it is turned — 
while the tool is in the 



























Fig. 42 
Figs. 41 to 43. 





position shown. | 














_ Ifturning a long bar - 
cS with a tool placed as 
_ indicated in Fig. 36, it 













be turned as the tool moved away from 
the tailstock centre. It can be seen from 
_ Fig. 35 that it is necessary to alter the 


the bar. The dotted circle and tool point 
_ indicate the correct position of the tool for 
~ the large diameter, the other tool point 


turning the small diameter with the tool 
- placed at the same height as for the 


and circle showing the impossibility of 


or Parting 


height of the tool to suit the diameter of © 


Fig, 43 Tool 


— 


_ is probable that a different diameter would ~ cannot cut if placed in ihe elas that 


it occupied before grinding. 

Turning the Whole Length of a 
Bar.—When turning a cylinder it is usual 
to reduce the’ diameter of the bar as close 
up to the carrier as possible. Fig. 39. 
indicates a bar that has been turned only | 
partly to the required size. The bar- is 
then placed end-for-end (see Fig. 40), and 


the superfluous material removed. Now 


weg 


if the live or headstock centre is perfectly 
true the tool will correctly finish the 
remaining part of the bar ; but the writer 
does not eon erens. this method of 


in Re- —— 
grinding.— When re-grinding the tool for 
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finishing plain surfaces ; 
turn close up to the driver, and then cut 
off the end with a paris tool (Figs. 
41 to 43). 

Using Parting Tocl.—The method of 
using a parting or cutting-off tool is 
shown by Fig. 44. The tool requires 
setting so that it will be the correct height 
when cutting the smallest diameter, say, 
tin. Fig. 45 is an end view (enlarged) of 
the bar being cut and the parting tool, 
the latter being partly shown by dotted 
lines. Care must be taken in feeding-in 
the cutting-off tool, especially when the 
~ small diameter is reached; any irregular 


or jerky feeding will probably result in the 
work being forced over the top of the 


tool. When grinding parting tools suffi- 
cient clearance must be allowed in the 
sides of the blade, as in Fig. 43, in order 
to prevent binding. 

Taking the Finishing Cut. —At is 
advisable to keep a _ well-ground — tool 
specially for finishing cuts, as the ordinary 


tool must be eround afresh when used for 


this purpose. The width of the tool nose 
will depend upon the material operated 
on, as previously explained. The tool 
must be set at a favourable height, rigidly 

_bolted in the rest; the carrier must be 
~ carefully inspected to see if it is being 


strained, and plenty of soap-and-water © 


lubricant, or “‘ water mixture,’ applied to ° 
the tool. (“ Water mixture ” is made by 
dissolving special alkaline ‘and other 


substances in water.) 

The speed of the bar is generally 
increased for finishing cuts and the feed, 
or the amount that the tool traverses per 
revolution, is correspondingly reduced. 
However, the class-of work, the length of 
the bar, and its rigidity are the chief 
factors, and experience alone is the only 
means of procuring réliable information 
concerning the speed and feed of finishing — 
cuts. 

If, when turning the diameter, it is 
found to taper when tested with calli- 
pers, it will be necessary to move the 
tailstock either towards or from the 
operator. If the tool cuts the bar smaller 
as. it advances towards the headstock, the 
tailstock will have to be moved towards 


he prefers to 


back. Considerable skill is necessary to 


-callipers. 


“may result from many causes,.amongst 


the front of the lathe if the work is of 
larger diameter at- the headstock end, it’ 
will be necessary to move the tailstock “a 
away from the operator. Most lathes are _ 
fitted with an adjusting screw in the tail- 
stock, which renders the moving easy, 
and some tailstocks are. provided with a fe 
scale, in order that ete _amount of _move-’ 
ment may be noted. ~ : 

Using Callipers on Turned Work. 4 
—In © measuring cylindrical work with ~ 
callipers it is advisable to stop the lathe > 
before so doing, as otherwise there night. 
be an accident; the calliper points are 
apt to be “seized ’’ by the work and the 
eallipers dragged out of the hand. Apart ~ 
from this, the holding of calliper points 
-on the bar while turning is bad practice, 
as the newly cut surface, being very rough, 
‘rapidly grinds the points to a peculiar © a 
shape, and thus destroys their accuracy. 4 

The correct method of measuring a bar | 
is to hold the callipers with the thumb — ee 
inside the two legs, and practically balance — A 
it in this position. The points are then — 
placed over the work from the back while _ 
the work is at.rest. Although some ~~ 
turners prefer to use the callipers from — 
the front, more accurate measurements 
can be obtained: by measuring from the — 


= 









use callipers correctly ; they should not be 
forced over the bar, but so set that they _ a 
just touch the work with both points. = | 
It is possible for an experienced worker. = : a 
to ‘‘feel”’ the difference of 1,000th of | 
an inch (:001) by means of ae 


- Causes that Prodtice’ Bad Results: 
—In the production of truly Renee 4 
bars there are many things that might 
cause bad results. Inaccurate turning 


which are : centres out of truth, incorrect _ 
position of tool, soft tool point, excessive 

- strain from carrier, a piece of dirt m the — 
dead-centre recess, a loose saddle or cross- 
slide, and variations in speed of the work. | 
If the live centre is out of truth it does not. 
follow that. the turned surface is not — 
cylindrical; the inaccuracy will be in © 3 
the relationship of the periphery to the — 
centre—that i is, the outside of uae bar “ 
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not be concentric with the centre recess. If 

several sizes are turned on the same bar 
with the live centre out of truth, the 
_ diameters will all be concentric; and if 
_ the bar is to run in a bearing all will be 
well, provided that the position of the 
bar has not been moved in the carrier. If 
half the sizes are turned, the carrier 
loosened, the bar partly rotated on the 
centres, and the carrier screw tightened 
up, the turned portion will run out of 
. truth ; it is for this reason that the writer 
does not recommend the practice of 
_ finishing from the tailstock end, reversing 
_ the bar and finishing the portion that 
_ originally was on the headstock 
—- centre. The better method— 
E and the one already advised 
-—is to turn right up to the 


: 


carrier and then cut off; of 
course, if the headstock spindle 
and the live centre are per- 
- fectly true, the work may be 
turned from each end. 

If the carrier is so fastened 

that a strain comes on the tail, 

_ it may happen that the work 
is slightly bent when it is in 
position between the centres. 
As a consequence, the bar is 
cS not truly cylindrical when it 
~ is taken out of the lathe. 
s This happens most frequently 
_. when a bent-tail carrier is 
used. Z 
Hard and Soft Centres.—If no appli- 
ance is available for grinding the centres 
_— while revolving, the headstock centre had 
better be left soft. ~Very little wear comes 
on the live centre beeause the work re- 
volves with it, whereas in the case of the 
_ tailstock or dead centre it does not revolve, 
_ but the work rotates upon it. If the live 
centre is turned up, hardened, and again 
_ placed in position, it will be seen that it 
- runs out of truth, but it may be possible 


: 
i 


, 


: 














xs that one position can be found in which 


- itrunstrue. The method of using a centre 
_ under these conditions cannot be recom- 
mended ; and unless it is possible to grind 
_ the live centre while revolving in the 
spindle after hardening, the headstock 
centre should be left soft. 
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operation, little harm will- result. 


- turning operation ; 
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The tailstock centre must be hardened 
on account of the great wear coming upon 
it, as previously explained; and if it 
goes out of truth during the hardening 
If a 
piece of hard material is being turned, 
and the tailstock centre is left soft, con- 
siderable wear will take place during the 
the result will be 
that the bar is neither round nor parallel. 
Both centres should be marked with 
either a centre-punch or fine chisel, and 
a corresponding mark made upon. the 
lathe spindle, in the case of the live centre, 
and upon the-tailstock barrel in the case 





- Figs. 46 and 47, — Fixed 
and Travelling Stays 
Respectively 


of the dead centre. This will ensure that 
the centres are replaced in the same 
position as they previously occupied. 
This precaution is necessary in the case 
of the live centre if the lathe spindle is 
slightly out of truth. 

Effect of Tool Being Too Low.— 
The incorrect position of the turning tool 
may cause work to be both untrue and un- 
parallel. If the tool is placed too low it 
frequently happens that the bar is cut 
smaller as the tool recedes from the dead 
centre. In the case of a long bar this pro- 
ceeding is dangerous, and may result in 
the work being thrown out of the centres. 

Result of Wear of Tool.—It some- 
times happens that in the case of a long 
bar it is not truly parallel. This may 
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| happen aehonah the centres are perfectly 


in line, and can be attributed to the point 
of the tool wearing during the turning 
process. To lessen the liability of this” 


\ 








me 


ae 48 and 49, oe ome mae Traigie Stay 


e Sa pponin the taal should be as hard as 
possible and the finishing cut should be~— 
a light one. 


Result of Slackness in Slide-rest. ine 


Tf the saddle is loose on the bed, or if 


the cross-slide is slack, it will be im- 
possible to produce good work. It is essen- 
tial that no. shake be present in any part 
of the machine, as during the turning of 
the bar the parts will constantly shift. 


_ Variations in speed will produce irregular ~ 


surfaces, and if the lathe is stopped in 
order to change the belt on to another- 


cone, it will probably be found that -a 


different size is being turned; even if 
this is not so, a small groove will be cut | 


‘in the bar when the lathe is again started. 


Chattering.— The defect known as 


chattering may be produced in many | 


ways, amongst which are: tool-post | 
screws loose, thus allowing, the tool a 
blunt edge on tool ; 
tailstock centre not screwed up suffi- 


If a tool that is ground for cutting 
cast-iron is used on mild steel, chattering © 
is sure to occur, owing to the great amount 
of tool point presented to the work. 

Use .of Stay when Turning Long 
Bars.—lIf the bar is very long there is a 





' Dp, BE, and F are held by means of nuts anda 
polts, and can be adjusted wy suit various 


turning. If a long shaft is to be turned 


ay follower rest. 


and large cuts may be taken. Care i 


-supported. A scribing block can be use 


the block oe be moved about Be Be 


headstock bearings loose, — 









































probability of its being forced aes OF the: 3 
centres. -When very long and slender bars 
are turned a stay a r support is necessary, 2 
otherwise the work may fall from the 
centres, and in any case accurate round — : 
bars cannot be turned. Fig. 46 shows a 
type of fixed stay that is often used. The 


-easting A is clamped on the lathe bed B, 
_ the stay being so arranged that the top — 


half c can be opened. The sliding pieces — 


sizes of shafts. = 
A fixed stay is generally ised when only 
a short portion of a long bar requires — 


it is customary to use a travelling stay or 
Fig. 47 shows a travelling 
stay, which is fixed on the saddle by — 
means of studs passing through the holes 
A and B. The bar is rigidly sipportcdle ES 
close to the tool with this form of stays 


necessary when fixing a stay in position, 
otherwise untrue turning and overheating 
will take place. ~ 3 

When a long, ‘slender ae is places 1 
between the centres it will be found that. 
the centre part is bowed when left un 


for testing this in the following manner 
The base of the block should stand on tHe 
bed, and the hooked end of the scriber 
adjusted - so that it lightly touches th 
top of the bar near the dead centre. Nex 


YF 


Fig. 15 


"Figs, 50 to 52. este ’ 
- Blocks for ee én ze 





Fis, 52 ce 


a 


Sarees the dead centre-and the ree a 
centre, and the bar tested there. It may be = 
found that the bar i is bowed nae in, or even — , 
more. 
































= 

= ‘out “of che Saris. amd in any case fhe: 
bar could not be turned parallel or round. 
_ An effective stay can be made at little 
cost from some hard beech. It frequently | 
= happens that the worker does not possess 
fea: properly made stay, and that he wishes to 
_ turn odd sizes. 4 
and a supply of beech blocks can be 
P ililised, Should the hole in the blocks be 


_ too large for the work, strips of leather can_ 
The use of beech — 


3 be fitted round the bar. 
blocks involves the employment of plenty 
of lubricating oil. A cheaply made stay 


. 


iron strap across the top. If the strap 
has one plain hole, and one slotted hole, 
- it may be | swung clear to allow the blocks 

to be put in or taken out. The beech 





= S Figs. 33 and 54. nele se a 


‘should be bored out in position. A small 
angle plate (Figs. 53 and 54) will be 
‘required for the purpose of fixing the stay 
on the lathe saddle. The angle plate can 
e made from cast-iron or mild steel ; if of 
the former, a pattern will be necessary, 
and if of the latter, a piece of bar material 
can be heated to redness and bent at Ea eDY 
2 Se 

- Should it be desired to tum a long 
shaft at one end only, the bar having 
been roughly turned over before using a 
_ travelling stay, it is customary to use a 
sleeve as shown by Figs. 55 and 56. The 


and set to run true by means of the six 

set-screws that are provided. The sleeve 
then mounted in the stay. After a 
length of the bar is turned, the sleeve can 
removed and the stay fixed on the bare 
c: s where it has been machined. 
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A rough cast-iron bracket — 


is shown by Figs 48 and 49, and can be 
- made of cast-iron, with a steel or wrought-: 


p blocks: ee ae to 52) must be made Es 


. b the bevelled: portions of the Hees ae 


sleeve is slipped over the end of. the bar, — 


“8 ee 


POLISHING LONG SHAFTS ‘“ s 
Filing in the- Lathe.— After the 

finishing cut has been taken over the full 

length of the shaft, it is the usual peas 





Figs. 55 and 56.—Sleeve for Stay 


to use a smooth flat file for removing the 
tool traverse marks. Care is necessary in 


filing, inasmuch as it is easy to file a num- 


ber of flats on the bar, and also to cut 
deep scores in the material. The work is, 


of course, revolving during the filing pro- 


cess, and the speed at which it should turn 
can be determined only by experience. 
Some authorities say that the work should 
be filed while running at the same speed 
as was used for the finishing cut. But 


the length and thickness of the shaft are 
- important factors, and have to be con- 


sidered when taking the finishing cut, and, 
generally speaking, filing can be done 
while the bar is revolving at a quicker 
speed than that used for the finishing cut. 
-The work must not revolve too quickly, 


- or the teeth of the file will immediately be 
‘rubbed off when brought into use. 


‘The. 
strokes should be very regular, and an 
even amount of pressure should be applied. 

The speed of the work-should be such that 





Fig. 57. — Polishing Cramp 


it revolves several Tae during one stroke 


of the file. It is an easy matter to know 
by the “feel” of the file if it is cutting 
correctly. If a roughness, or a series of 


small jerks, is felt during filing, it is an ~ 


evidence of “pinning.” Sometimes a 


“in the bar. 
considerable depth, and cannot be re-— 
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number of filings get fast in the eoceh 


of the file, and cause deep scratches to 
be made in the bar. Immediately this 


happens the file teeth must be cleaned out. 


by means of a scriber point or, better still, 
\ with the aid of a file card (a kind of 
_ small wire brush). If the teeth are not 
cleaned out the filings will form small 
balls of hard metal, which will tear grooves 
The grooves are cut in to a 


- moved by polishing with emery-cloth. 
Using Emery~cloth in the Lathe.— 
Emery-cloth well supplied with oil is used 
for polishing shafts, and the polishing can 
be done at the same speed as that used 
for filing. The emery-cloth is sometimes 
held in the hand; but this is a somewhat 


dangerous proceeding, and a special holder - 


should be made as shown by Fig. 57. 





Fig. 58.—Bar to be Side-faced 


Two pieces of stiff wood, A and B, are 
shaped as shown, and connected by means 
of a piece of leather c, which is fastened 
by means of screws. The emery-cloth is 
~ folded into a strip, and inserted in one of 
the hollowed-out portions. 


_side touches the bar to be polished as well 
as the wooden cramp. If the smooth 


side of the emery-cloth is placed against. 


the wood, the cloth will slip as soon as 
pressure is applied on the handles of the 
clamp, and an accident may result. 

Oil must be plentifully applied on the 
shaft to be polished, and the emery con- 


stantly moved along. The amount of 


pressure to be applied can only be found 
-by experience ; if too much pressure is 
applied, the shaft will become very hot, 
-be deeply scratched, and will probably 
run out of truth. The final polishing may 
-be done by means of worn-out emery- 
cloth well soaked with oil. In this case 
the emery-cloth can be held in the hand 
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may be some corners requiring polishing _ 


be impossible, as the work has to be ‘ 


méchanics name these tools in. exactly the 


and a tool that is used for a left- hand ; 


The emery- 
cloth must be so folded that the rough 


course, be obtained by means of callipers, 
totally different results may be obtained by 


do not indicate in inches the size of the 3a 


: . Fs ~* a" om 7. 
i— A? oe he 
: ’ ¢ “i ; 
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as very little pressure is necessary, ands 4 
as the emery surface is smooth, there is — 
little danger of seizing. Further, there 


that the wood clamp has left unfinished; _ 
it is an easy matter to hold the worn — 
emery-cloth so that it polishes the — 
corners. a 


SURFACING FLAT WORK —_—- 


When large flat work is being surfaced 
between the centres, it is usual to hold the © 
work in a chuck and to fix an ordinary — 
turning tool (Figs. 30 to 32) in the tool- — 
rest at right-:angles to the surface that is 
being faced. In the case of a bar that has _ 
a collar turned on (Fig. 58), this would 





machined while revolving between the _ 
lathe centres, for which purpose a left-hand — eo 
side tool (Figs. 59 to 61) and a right-hand 
side tool (Figs. 62 to 64) are used. Some 










reverse way, and call a tool that operates _ 
on a right- hand face a right-hand tool, 


face a left- hand tool; but the names here — : 
used indicate to sehieh side the tool is bent 
if viewed in the position it occupies when 4 
fixed in the lathe. Fig. 65 shows a right- 
hand tool being used for facing the side of 
a collar, and Fig. 66 a left-hand tool in * 
use on.a similar job. In setting a side es a 
it must be remembered that the smallest 
diameter regulates the height, and the 7 
tool must be set for this, = ee 


MEASURING AN EXTERNAL DIAMETER 4 


There are several methods by which this. — 4 
can be done, the tools mostly employed ~~ 
being calipers, vernier callipers, and — 
micrometers. For work of an ordinary 4 
character, and where close measurements 
are not required, callipers will suffice ; 
but for fine work, and especially where © : 
great accuracy is desired, it is usual to— 4 
employ either a vernier calliper or a micro- o 
meter. Close measurements can, of g 


but they have the disadvantage that - 


different persons. Further, the callipers — 


» 


bar that is being measured, and the 
‘result is entirely dependent upon the 
“feel” of the calliper when it is passed 
3 over the bar- 


ia see ha, FO Am 


_ obtained by the use of micrometers in the 
- hands of different persons, but as the 
_ dimension is clearly indicated on part of 
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at the desired place. Fig. 67 indicates a 
pair of outside callipers being set to 1? in. ; 
as the graduations on steel rules are of con- 
siderable thickness, care must be taken 
in setting, otherwise, although working 
to one graduation, it would be easy to 
secure an incorrect result. The reader has 
already been warned 
‘(see p. 120) that calli- 

































































































































pers should not be 
used on oe 
work. 
~When using a micro- 
meter for measuring, 
it must not be placed 
against the bar when 
it is revolving, as the 
points are positively 
held by mechanical 
means, and cannot be 
pushed open as easily 
as can the points of» 


Figs. 59 to 
61.—Left- 
hand Side 
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\ Fig. (62 to” pair of callipers. 








64.—Right- 





a Fig. 64 


the instrument, the liability of ~ 
‘incorrect measurement is not 
so great. A type of micrometer 
Potten used has a spring ratchet 
"fitted so that when the anvil, 
or Measuring point, is adjusted, 

_ the ratchet slips when the point 
touches the work. With this 
Bio. different persons would | 
_ obtain the same reading. 
When setting callipers to a 
Etendard plug gauge, or when 
it is desired to turn a bar the 
same diameter as a model 
piece, care must be taken that, 
_ the “feel” of the callipers is 
exactly the same in both cases ; 
if such is not so, the bars will be of 
2 different diameters. It must also be 
be remembered that the callipers must be held 
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in such a manner that the points are- 


et exactly at right angles to the axis of the 
_ work. The setting of a pair of callipers to 
: a dimension on a steel rule requires care. 


~ One point ofthe callipers should be placed 









‘ poceinst the end of the rule, and the other 


Apart from this, any 


hand Side 5 
wear coming on the 


Tool 


Figs, 65. and: 66.-Rxamples of 
Side-faciay= 





points, or anvil, of a micrometer will soon 


destroy the accuracy of the tool. 


- FEED AND CUTTING SPEED 


When speaking of the amount of 
material that can be removed in a lathe 
by means of the cutting tool, it is usual to 
use two terms—feed, and speed. The 
former denotes the distance that the 
tool traverses longitudinally during one 


___ thickness as the feed being used should be 


_. mark is made on one single strand, and the 
~ tool point placed exactly opposite, it is an 
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- revolution of the bar the latter aarlecniest cutting ee. it is eee to | employ Be 
the rate at which the material passes in special instrument known as a “cut- 
front of the tool. It is said that if alathe meter” (Fig. 68), which is held upon the | 
were run for one minute, and the shaving revolving bar, and the speed indicated at — 
| 3 the window a. When an appliance of 3 
this nature is used, no calculation is 
necessary and no time need be noted, 
“the speed in feet per minute being indi a 
cated. The cutmeter shown is held by 
“means of the handle, and the wheel B, 
which is rubber-covered on its Seriphsrya a 
is driven by friction from the revolving — = 
bar. The instrument contains a magnet — 
‘mounted upon the spindle, and is so cali 
brated that when the circumference of the 
wheel has travelled 1 ft. it is indicated on E 
the dial. In engineering works it is neces- 
sary to use a cutmeter constantly in order ~ 
‘to know that the lathes are working a 
the maximum cutting speed. 
_ There are other methods of determinin, 
. the cutting speed, such as arriving at it — 
Fig. 67. —Setting nese Caliper -by calculation. The number of revolu-_ “3 
tions per minute (R.P.M.) of the wor 
produced Gitaightencd out, ita eee in must be counted, and the result obtaine 
feet would equal the cutting speed per as LOWS gee Se 
minute. The writer cannot agree with | Se eee 
this explanation, as the metal is greatly 
compressed and the fibre broken up as it 
is removed by the cutting tool. 
In order to demonstrate the principle 
of cutting speed, the writer recommends 
_ that a piece of string of exactly the same 
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- spirally wound round a cylindrical bar 
while it is revolving between the lathe — 
centres; there must, of cou se, be no 
space between each turn. Now if an ink 


easy matter to arrive at the cuttting speed 
by the following method: The lathe 
spindle is. revolved at the speed desired, 
and when the ink mark comes exactly 
opposite the tool, the traversing mechanisn 
is put into action, the lathe is allowed to 
run for one minute and then stopped. 
Another ink mark is then made on the 
string exactly opposite the tool point, 
and the string cut through. at the two the butting’ cae of a en bar ae oi 
“marked places; the length of the string ing at 85 R.P.M. Proceeding as stated Mg 
in feet equals the cutting speed per minute. 85 x 4 x 3: aie f 
If it is necessary to know quickly the 12 Fe ‘per_mimute 































Bins speed. ‘The rule to panei is: 
.P.M. multiplied by diameter in inches, 
st ee by 3: LAG, and. divided by 12, 


necessary to find at what taped the work 


Son 


ratbins revolve in order to gies certain 


: B raiking speed is to be 50 ft. per minute, 


earibar of revolutions that the bar should 
- make in one minute is found out thus: 
aa 50 x 12 Se 000e 99 

31416 x 6 ~ 1884 ~ SY 
As the shaft is 6 in. 
“diameter x 3:1416 equals the circum- 
ference, which is m this case 18°84 in. 


ee 69 
‘Figs. 69 and a8 —Lathe Centres 


in., and the necessary speed corresponds to 


tained in 50 ft. The feet have to be © 
reduced to inches, this giving (50 x 12) 
— 600. Dividing 600 by 18°84, 31°9 is 
~ obtained, this being the speed at which 
the work should. revolve. 

_ The use of high-speed steel has revolu- 
 tionised metal turning, feeds and speeds 


_ years ago thought impossible. In ordinary 
_ circumstances, and especially when turn- 
ae work of small diameter, . it is pies 


4 red- hot, and little ieee Eee S 
oat i 


| on eof matcual: es the use of one tool 
made ee “A W.” gushsves steel. The 
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and the work is 6 in. in diameter, ties 


R.PM. 


in diameter, the: 
distance once round is 6 x 3:1416, as the 


‘The deiaaces once round. the bar is Sie 84 | 


the number of times that 18°84 in. is con- 
now being in daily use that were a few 


Messrs. Eee Whitworth — 


~~ 


= ater speed employed was 160 ft. per. 2g ; 


amnte, the maximum depth of cut 
¢ in., and the feed hint owee cuts Be 
inch. 


The ace particulars are from tests — 
“Novo” high-speed . 


made when using 
steel. When turning unannealed cast 


steel, a cutting speed of £10 ft. per minute — 
In. deep and a ~ 


“was rece with the cut 4 


feed of 4 in. per revolution : a steel shaft 


was turned at the rate of 239 ft.=per . 


minute, with a 4-in. cut and 4-in. feed ; 
on cast-iron a cutting speed of 247 ft. per 
minute, a cut 7 in. deep and a feed of 
s in. was used. By comparing these 
. results with the cutting speeds given in the 


table for: carbon steel, the revolution — 


caused by the introduction of high-speed 
steel in engineering works will easily be 
_ understood. 


Fig. 20 
Set Out of Eade for Taper Turning 


Very little forging i is done when making 


tools from high-speed steel, as they are 


generally ground to shape on an emery- 
~ wheel.- Though this class of steel is easy 
to forge if the maker’s instructions are 
closely followed, it is also an easy matter 
to spoil the steel during the heat treat- 


ment. It was by accident that Mr. Taylor,. 


of the Bethlehem Steel Company, of 
America, discovered in 1898 that if 


melting point, and then cooled by means 
of an air blast, it was possible to use 
phenomenal cutting speeds. In the year 
1857 Robert Mushet introduced a brand of 
steeleknown as ‘“‘ Mushet’s self-hardening 


certain brands of steel were heated to — 


steel,” but it did not give such results as — 3 


are obtainable from the use. of high-speed 

steel. The writer has found that for 

_ finishing cuts tools made of carbon cast 
steel give better results than those made 
of high-speed steel. Finishing. cuts are 
generally gone at a slow speed. 


\ a 
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TAPER TURNING ; x 
There are several methods by which 

tapered work can be produced, these in- 

cluding the setting over of the tailstock 


~ or the use of the compound slide-rest. If 


much tapered work is required, it is usual 
to produce it on a special lathe where the 
headstock and tailstock can be moved 
diagonally in relation to the saddle, this 








Fig. 73.— Tool Post 
Swivelled for Taper 
Turning " 
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i" Figs. 75 and 76.—Tapered Bars Forming Bad Fits in Holes _ 





class of lathe being greatly used in 
America. 
A simple method is to fix the dead 


centre A and the live centre B out of line, 


as shown in Fig. 69, which is a plan of the 
two centres placed close together. The 
amount by which the tailstock centre is 
set out of line will depend upon the taper 
required. For instance, if it is desired to 
turn a bar 12 in. long, 3 in. in diameter at 
the large end and 2 in. in diameter at the 
small end, it will be necessary to set over 


— 


each end. 
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the tailstock 4 in., since the bar has a — 
total taper of 1 in. to the foot ; the taper — 
on one side of the work is only 4in., and | 
it thus follows that the tailstock has to be | 
put out of line by $in., as clearly shown in — 
plan by Fig. 70. . ae 

When the centres are placed out of line — 
in this manner. the tool cuts off from one — 
side of the bar an amount of material — 





DO 
Fig. 74.—Taper-turning Attach- 
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equal to the distance that the centres aro’ 
out of line. er eae 

A good method to adopt when. taper 
pieces are required is to place a finished — 
taper piece between the lathe centres 
and then to test the taper with the point — 
of the tool placed exactly level with the — 
vertical centre of the work. The test piece — 
having been removed, the saddle must be 
moved along and the work set over until 
the tool point just touches the work at 
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ES Accurately’ “Cohie a “Taper. — 
~ When an accurate copy of a taper is re- 
quired, it is advisable to test the taper 
with a piece of cigarette paper between 
- the too! point and the work. The manner 
of testing is as follows : The tocl is fed wp 
_ against-the taper bar at the tailstock end 
~ and the piece of thin paper placed between 
3 ‘the tool point-and the bar. Without 
drawing the tool away from the work, 
the saddle is moved longitudinally until 
the tool is opposite the large end. If the 
; _ tissue paper fits here in the same manner 


this testing no carrier has been placed on 
_ the bar, and it must be remembered that 
the tool point should be placed exactly on 
‘a line with the centre of the work, as 
shown by Fig. 71. | 
_ The setting over of the centre to a great 
amount is not desirable, it having the 
effect shown by Fig. 72, a being the live 
-centre and B the dead centre. Neither of 
_ the centres fits the recess, as shown by 
~ the broken-away parts of the bar. 
~ great amount of taper is desired it must 


slide-rest. If the work is placed as shown 
“by Fig. 72, the large end will constantly be 
oe to and fro as the work revolves. — 
‘Turning Short Taper.—The method 
Sof turning a short taper by means of the 
me opound slide-rest is shown by Fig. 73. 
the tool post is swivelled round on its 


tb per ; 


axis of the work, should exactly equal 
_ the desired taper. 
Taper - turning Attachment. — The 


~ lathes generally used in England for taper 


_ turning are fitted with a bar at the back of 
| _ the bed that can, within certain limits, be 
moved diagonally in a horizontal direction. 
2 _ Fitted on the bar is a sliding piece which 
s fastened loosely to the cross-slide. 
cross -slide screw is taken out, thus per- 
mitting the cross-slide to be moved to 
and fro at right angles to the lathe bed ; 

ES) but in this instance, as the sliding piece © 
fit s over the bar at the back of the bed, 
the cross-slide cannot be moved. — ~ When 
a Iy—J 


‘as it did at the small or tailstock end, the 
ilstock is set over correctly. During — 


If a 


be turned by means of the compound © 


4 base sufficiently to produce the desired 
| a in other words, the slope on the hole, and it will be an easy matter to note 
E front of the tool post, in relation to the 


The 
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any taper turning is required, the bar is 


set diagonally according to the amount of © = 


taper desired, and the tool fixed in the 
slide-rest, which is fitted with a supple- 
mentary cross-slide for the adjustment of 
the tool. Now, when the saddle traverse 
‘is put in motion, the saddle moves to- 


wards the headstock, and the cross-slide’ ~ 


being attached by a sliding piece to the 
bar, recedes from or advances towards 
the centre of the work, according to the 
_ position of the. bar, thus producing the 
desired taper. Fig. 74 shows diagram- 
matically the principle of the mechanism, 
A being the lathe bed, B the saddle, c the 
~cross-slide, D the tool-rest, E the adjustable 
bar, F the sliding piece, and G the rod at- 
tached to the cross-slide and sliding piece. 
_If the tapered work is required to fit into 
a taper hole, the bar should be tested in 
the hole to see that it fits correctly. I 
the bar has too much taper, the result 
- will be as shown by Fig. 75, the bar tightly 
fitting at the entrance to the hole ; it may 
also be rocked to and fro by hand. Should 
the bar have too little taper, the result 
will be as shown in Fig. 76. In this case ~ 
the small end of the bar fits the hole and 
leaves.a space round the large end. After 
~the necessary adjustments have been 
done, several trials been made, and the 
“bar appears upon testing to be of the 
correct shape, it should be chalked in 
three or four places along the full length 
and then inserted in the hole. The chalk 
will be rubbed off where the bar fits the 


if the taper is correct ; if it is not, the 
necessary adjustments must be made. 


HAND TURNING 


Metal turning by means of tools sup- — 
ported on a T-rest and held in the hands 
of the workman was the rule until the © 
beginning of the nineteenth century, when 
the desirability of adopting a mechanical 
system of ensuring accuracy began to be 
recognised. Accuracy in hand turning 
depends entirely upon the skill of the 
worker, and it is undeniable that results 
from the use of a slide-rest put hand 
turning absolutely out of court, both in 
point of speed and accuracy. From the 
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moment slide-rests were generally-adopted 
the art of hand turning began to decline, 
with the result that to-day, as far as the 
amateur is concerned, it has become a 
wellnigh lost art. Many will regret this, 
and they argue that, among amateurs in 
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Fig. 89 Fig. 90 
Figs. 89 and 90.—Two Bent Tools 





Ge in 
Iron-turning 
Tool — 


Bicone ari Fig. 88.—Using 
- Tool Tool in Arm-rest 
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tool is pardonable, but that to waste — 
half an hour in preparing a special — 
tool and rigging it up in the tool post, — 
when the job could be done almost as | 
efficiently in ten minutes with a hand ~ 
tool, is not particularly commendable. __ 
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Fig. 92,—Using the Planisher 
or Burnisher . 





general, there are numberless occasions— 
occasions when accuracy of finish is not 
the first requirement—when skill in hand 
turning could be applied most usefully. 


They point out that the ambition to do — 


everything with the slide-rest and fixed 


Hand -turning Tools.— These tools | 
differ in many respects from fixed tools in 
that their cutting edges are usually given 
a different angle ; they do not need so | 
great a body of metal to back up their — 
cutting edges i in Be to give them strength — 
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_ and rigidity, and the shapes of the cutting 
- edges are not the same. A fixed tool may 
- be made and ground for a specific pur- 
-. pose, and then, when set in the tool post, 


_ improperly placed or its.edge incorrect in 
 angularity. But with a hand tool a fault 
_ may be often rectified in an instant by a 
_ mere elevation or depression of the wrist. 





~ Fig. 96 Fig. 97 
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- not give satisfaction owing to its being — 


Figs. 93 to 97.—Various Forms of Tool-rests 
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parting tool (Fig. 84) is, as its name — 
implies, more often used as a single pur- 
pose tool—namely, for parting off work of 
a cylindrical character—but it may also 
be used with equal success in square 
recesses, such as piston-ring grooves or 
for squaring up the ends of round stock 
held between the centres. Tools used for 


brass need considerably less clearance 








Fig. 99.—Incorrect Position of 
Hand-turning Tool 











‘ 











Fig. 101.—Position of Graver 
_in Hand-turning 





Fig. 94 





o _ The three principal tools used in hand 
_ turning are the ‘graver (Fig. 77), the 
triangular tool (Fig. 78), and the hook. 


- tool, sometimes termed a heel tool (Fig. 79), 


y 


all being suitable for iron or steel. For 
~ brass or gunmetal the round nose (Fig. 80), 
the flat (Fig. 81), and the square end 
(Fig. 82) are the usual shapes in practice. 
Fig. 83 illustrates another form of tool 
used for iron or steel; it is eminently 
suitable for getting into hollows of small 
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- radius or working round beads, etc. The> 


angle than for iron or steel. The two 

most favoured shapes in this respect are 
shown by Figs. 85 and 86, where the 
first illustrates the amount of clearance 
needed for iron, and the second the shape 


of tool used for brass, there being no- 


clearance in the second case. 


- Worn-out triangular or square files up 


to 4 in. thick are often used for making 
these tools. The file should first be 
thoroughly annealed throughout its en- 
tire length, otherwise a jar or a blow 


Se: 
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which it may sustain in use will bei it. 


It is also advisable to grind the teeth 
edges down on an emery-wheel or grind- 
stone in order to prevent their.biting into 


the face of the rest when in use, and to 


prevent the tool breaking when hardening ; 
this is a common occurrence when tools 
are made from files and have some teeth 
grooves left in. A handle not less than 


-12 in. long should be used. 


Arm-rest.—With both brass and iron 
turning it sometimes happens that it is 
required to bore out or end-recess a piece 
of work, which, by reason of its formation 
or shape, will not accommodate itself to 
the reach of an ordinary tool-rest. When 
such is the case, it is usual to have re- 
course to the tool known as the arm-rest. 
As shown by Fig. 87, this is a bent steel 


_ tool 4 in. by +} in. mn section, one end of 


which is upturned } in., the other end 
driven into a long, stiff parallel handle 


. about 15 in. or 18 in. long. In use, this is 


with the work (see Fig. 88), 
taking its pressure and being supported 


held rigid under the left armpit, its steel 
end resting across the tool-rest and pro- 
jecting therefrom such a distance as will 
permit the turning tool being used axially 


from the end of the arm-rest. Figs. 89 


and 90 show two bent forms of Ss 


intended for boring or recessing. 
Planisher or Burnisher.—A set of 
hand-turning tools would be considered 
incomplete without a planisher or burn- 
isher. 
like Fig- 91, its end rounded as. shown, 
filed perfectly smooth, hardened, and 
then given a perfect deep polish on a 
piece of buff leather, using crocus powder 


as an abrasive medium. The tool is used 


5 


for imparting a brilliant surface finish to 
the work, and in use is pressed against the 


-under-side of the work whilst revolving 
at top speed, the rest serving the purpose 


of a fulcrum (see Fig. 92).. 
Tool-rests.—The various forms of 
tool-rest are shown by Figs. 93 to 97. 


_ The first four are commonly used in con- 
~~ nection with the turning tools for iron 
and steel, the latter being the form in 
general use amongst brass finishers. A 
typical adjustable rest-holder is shown by 


Fig. 98 ; 


‘set into the side of the holder. 


usual practice to‘begin with the heel tool — 


_imparted to the tool by the work will, if — 


the tool. 
converting the flats into convex faces, the — 


This tool is shaped something 
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the adjustability 4 is (geet ate ; 
means of a T-headed bolt passing down 
through the lathe bed, and terminating _ 
with a wing-nut and plate, or cast-iron 
washer. The vertical adjustment to meet Ee 
the varying diameters of the work is — 
secured by means of the tightening screw ae 


How to Use the Tools.—For réduésa 
ing work from the rough stock it is the — 


(Fig. 79), this being the most powerful — 
of all the hand tools. The correct position — 


to hold this, relative to the work, is with — oa 


the front face almost tangential, as shown — 
by the dotted line in Fig. 99. The tool 
itself, in this figure, is shown in an incor- 
rect ‘and dangerous position ; consider 7 
able resistance will -be necessary at the — 
handle end to counteract the leverage ~ 
strain due to cutting, and the least jar 


the operator be caught at an unwary — 
moment, cause it to dig in, spoiling and e 
perhaps breaking the work. 32 

The triangular tool has three cutting ~ = 
edges, each of 60° angle. If means are to 
hand for slightly curving these lengthwise, — 


efficiency of the tool will be considerably _ 
enhanced. It is held in position a little — 
under hand ; that is, with the handle end 
highest,, and the point of the tool oe 
above the centre line of the work, as in 
Fig. 100. Thus the cutting strain is 
counteracted by depressing the handle, - 
the rest, as before, forming the fulcrum. — 3 
The graver is more or less a finishing = 
tool, its purpose being to smooth down —_ 
the rings of ridges left by the previous — 
tools. : If nicely ground, its edges finished - 
on an oilstone, and held as indicated in~ 
Fig. 101, it. will peel off a beautifully thin — 
shaving almost the width of the cutting 
edge, without distressing the tool in the — 
least, and demanding no appreciable — 
effort to keep it to its work. It will be 
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~ noted that the form of rest used in con-— 


junction with this tool is that shown in _ 
Fig. 96, its advantage over the flat types a 
for this particular purpose being apparent. — 
Moreover, it is possible for an expert to — 
take a sliding cut gas it. = ee 4 
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; a ecur in the playing mechanism of player- 


eS 


—- easoning is the 
_ only method of 
= 6 iagnosing any. 
particular — fault, 
3 ind this can only 
be carried — out if 
2 sequence of 
perations of the 
tion is known. 


alves and in the air passages. "Logical 


forking. — With 
ry few excep- 
_ tions all players 
2 re based on the | 


ae =] rently Tipoced | 
ae in some cases 


ep neumatic action | 
Sis an. elaboration . 
= th 16 single-pneumatic, and the same 
_ prin - obtains. © 

- What are termed the pneumatics are 
bot cont of units—one for each note— 


* XCEPTING aotual ree caused by bad 
usage or accident, most of the faults that 


a ianos are due to want of adjustment or 
the accumulation of dust, etc., under 





_ th re esine: For ir ide Fig. Section of Player-piano Single-pneumatic ; 
‘stance, the double- with Hole in Tracker-bar Closed chamber Aiscom-  _ 
ire : : . . mon to all the — 


Player-piano Adjustment 
See and Repair 


One of these is shown in section in Fig. 1, 


but it must be understood that, though 


each one acts independently of the others, 
they are not built singly. Whenstudymg 


this diagram it should be borne in mind 


that the bellows operated by the feet are 


not bellows in the 
ordinary sense of 


that whilst being 


chambers and 
ducts which are 
connected to them. 
derstand the 


from the diagram 
(Fig. 1), it must 


the ends are closed, 


passage leading to 





-units, but all-the 
other passages and spaces relate only 
to the one particular unit. It will now 


pneumatic.. In Fig. 1 (which figure 
shows really a cross section of the playing 


the word, but are 
exhausters, and > 


worked are tend-— 


ing to produce a 
vacuum in the 


In order to un- 


method of working . 


be supposed that — 


with the exception 
of an outlet to a 


the exhausters. In. 


actual practice the —_ 


be possible to follow the action of the | 
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mechanism) B represents the tracker-bar, 
over which the perforated paper passes, 
c is the tube and duct connecting the 
tracker-bar with the unit, D is a soft 
leather diaphragm, or puff as it is tech- 
nically called, and E is the wire stem of 
the double valve F, and from between the 
faces of which a duct G leads to the small 
bellows or motor H. What is termed a 
leak-hole is situated at J or in some 
position connecting the duct c to the 
chamber Aa. The function of this hole 
will be explained later. 





Fig. 2.—Section of Player-piano Single- 
pneumatic with Hole Open 


Suppose now that the foot exhausters 


are worked and the hole in the tracker- 
bar remains closed, ~All that happens is 
that a state of vacuum is produced in the 


chamber A and the tube and duct ¢c, the © 


_ air being drawn out of these latter via the 

hole 3. This state of affairs is indicated 
in Fig. 1. 

Now assume that a perforation in the 
paper roll uncovers the hole in the tracker- 
bar. Air immediately rushes down the 
tube and duct c, and as it cannot get 
farther than the soft leather diaphragm 
D (with the exception of the small leak- 
hole) it presses this up, and the valve 
stem, resting on or just above the dia- 


_ and the small bellows or motor H is once ¥ 


leak-hole will now be obvious, 


- considered. Fig. 3 is a diagram of this < 


: valye. and places the chamber under- = 


OS OE”. a ee, See See ae Te oe eee, 
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phragm, is also lifted, and with it of © 
course the valve head, which now presses 
against the upper seating, thus putting 4 
the vacuum chamber A into communica- ~ 
tion via the duct @ with the small bellows or at 
motor H, causing this to shut up and thus — By 
actuate the note. This condition eco a 
Fig. 2) exists exactly so long as the hole ~ 
in the tracker-bar remains open; but — 
immediately the hole is closed there is _ 
no longer any air pressure under the | 
diaphragm, and this consequently falls — 










more placed in communication with the — 
outer air. The power delivered by the — 
small bellows or motor, actually, is due ~~ 
to the pressure of the air on the outside, ~~ 
which causes a sudden collapse ‘of the BS 
bellows immediately the air is withdrawn _ 
from the inside. The function of the | = 
for it — 
allows the air to be drawn out of the tube _ 
and duct o, and a vacuum maintained — 
under the diaphragm so long as the hole “4 E 
in the tracker-bar remains closed, thus — 
preserving its normal balance. 

The double-pneumatic may now “bes ~ 4 


with the hole in the tracker-bar closed. 
Reverting to the single-pneumatic for q 
a moment, it is evident that all the air 
required for raising the diaphragm, plus 
that which passes through the leak-hole, _ 
must pass through the hole in the tracker- 
bar, and this necessitates a comparatively __ 
large hole in the bar. In the double- a 
pneumatic system there is what might 
be termed a small relay valve, the purpose ~_ 
of which is to admit air to the under part 
of the main diaphragm direct from the _ 
outer air, and so giving this quicker and — ~ 
more positive action, fer the air has not 
to pass along restricted. passages aS in. 
the case of the ‘single-pneumatic action. 
Fig. 3 shows clearly how this is brought 
about. It will be noticed that there is — 
an additional, though smaller, vacuum 
chamber Al and a small reversed valve. 

The remaining details are the same as _ 
for the single-pneumatic. When air is 
allowed to pass down the tube and duct 

C, the diaphragm x lifts the small double — 
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or neath the large diaphragm in communi- 
cation with the outer air. 

Note Remaining Down.—It will now 
be clear what the condition of affairs 

_ should be for the correct actuation of 

the notes for either the single or double 

action,. and that such matters as the 
bi incorrect seating of the valves, leak- 
holes of wrong size or stopped up, dia- 
~ phragm too loose, etc., will reveal them- 
selves in various ways. What isapplic- 
able to the single-pneumatic is also fairly 
applicable to the double, though in the 
4 latter it is necessary to dis- 
E criminate whether the trouble is 
4 due to faults in the primary or 
_ the secondary system. As stated 
q earlier, logical reasoning is the 
best guide to the elucidation of 
4 a fault. Take, for instance, a 
“common fault—that of a note - 
remaining down the whole time 
_the instrument is being played, or 
= only rising after a considerable: 
interval. Consider now what 
could cause this. In the first 
- place it-may be something of a 
purely mechanical nature —that 
is, some of the moving parts 
binding or strained —and all 
should be carefully tested for 
freedom. ~ Other causes might be 
_ the paper of the roll not. bedding 
properly on the tracker-bar, a 
~ leak in the tube leading from the 
_tracker-bar to the v valve box, the 
_ valve not leaving its top seat - “ 
owing to tightness of the valve 
stem, or some obstruction on the lower 
seat. It will thus be ‘seen that a fault 
may be due to one or more of a number 
_ of possible causes,-and that it is no use 
Jumping to hasty conclusions. 

Note not Playing.—In like manner 
a note not playing may be due to such 
. matters as a diaphragm too slack, valve 

not. seating on its top seat correctly, etc. 

If a diaphragm is too slack it will not lift 

the valve, but simply bulge out round 

the bottom of the stem. Such a trouble 
a is very difficult to cure, for a number of 
ve diaphragms are all of the same piece of 
ioe ae. and if one is to be renewed it 
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means renewing the lot, a matter neces- 
sitating a considerable amount of dis- 
mantling. Stoppage, or partial stoppage, 
of a leak-hole may account for a host 
of -troubles, among which are the slow 
recovery of a note, note not sounding, 
and faulty repetition. 

Clearing Tubes and Leak-hole.— 
Special pumps are obtainable for the 
purpose of extracting dust from the 
tubes, or a pump can be improvised by 
reversing the leather on a cycle pump 
and fitting the nozzle into a pad of rubber 
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Fig. 3.—Section of Player-piano Double-pneumatic 


/ with Hole Closed 


cut to fit over the tracker-bar. Do not 
attempt to clear the tubes, etc., by 
probing with wire or by blowing into 
them. The dust should either be sucked 


out or the instrument dismantled. 


Unfortunately leak-holes are very 
troublesome to get at, and specific in- 
structions cannot be given as to the mode 
of procedure, for it is seldom that they 
are located in the same place, or under 
the same conditions, in different makes 
of instruments. As it is essential, how- 
ever, that they should be situated some- 
where between the tracker duct and the 
main vacuum chamber of single pneu- 
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- matics, or between the tracker-duct Sau 
the primary vacuum chamber of double- 
pneumatics, their location may be fairly 


easily arrived at, although some dis- 


mantling will be necessary. Often they 
consist of a paper or fibre disc through 
which a needle has been pushed. In 
clearing a leak-hole, should the existing 


hole be enlarged by error, a new disc can — 


be stuck on. There is no standard size 
of hole, for they vary according to the 
player. The only guide the repairer 
has is the size of the other holes or ex- 
periment. 

Valves.—In some instruments the 
valve stems are screwed into’ a small 
piece of leather attached to the diaphragm, 
and the heads are made in two pieces, one 
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Fig. 4.—Player-piano 
Valve with Double Head 


for the upper seat and one for the lower 
seat, as shown in Fig. 4. The heads are 
adjustable by screwing them up or down, 
and the height of the stem is adjustable 
by screwing it out of or into the leather 
pad on the diaphragm. Another form 
of valve has a solid head, which therefore | 
is not adjustable between the two faces, 
_ though ‘the position of the head can be 
varied on the stem (see Fig. 5). Some- 
times also the stem is not in actual con-. 
tact with the diaphragm, but hangs a little 
above. In each case it is necessary that — 
the valve should seat properly on the 
lower seat when the diaphragm is normal, 


-and on» the upper seat when the ae 5 


phragm is distended. : 
The ustal lift of a primary valve is a 
trifle over jj; in, and of a secondary valve 


‘  ahent i in., opens Salctil a ‘<uee = 


‘improved, especially if it 1s too slack, by 3 


_ The paper of a roll not bedding correctl 





Fig, 5.—Player-piano Valve 
with Single Head 


in its Menenee 


eompressed-air motor ; 


-exhausters. 


| Ss 
spring be too weak sufficient air will not 


-or- 18 ‘susceptible to varying ‘pressure — 


faulty ess of any = ak the 
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ea 
adjustment is necessary. The governing — 
factors are the amount of swell on the © 

diaphragm, the distance of the valv 
seats from the diaphragm, and the dis. 
tance between the upper and lower valve — 
seats. A diaphragm may sometimes toe 


the application of a little collan oil. = 

‘Two Notes Pee when One— is = 
Played. 
when only one is played, it: reveals then = 
fact that there must~be some leakage 
between the units playing those notes, — = 
perhaps owing to a diaphragm having _ 
become unglued or the wood having split. » 





on the tracker-bar would also cause this 
but the fault then would only. b 
present when certain rolls’ were 
being played. 

_. Roll-driving Motor.—Troubl ; 
with the roll- driving motor ise 
often of a mechanical nature, and _ 

- careful examination and testing 
will show where the fault lies 
Allow the driving chains to b 
fairly slack, and make sure. tha: 
the pinion wheels mesh easily 
_ and do not bind. Means of ad- 4 


When Sore ti 
roll-‘motor it must be borne in minc 
that the air passes in a reverse directior 
to that which it would in an ordinary ‘< 
“that is, it is 
drawn directly into the motor and ie 
through a governor and then into the 
The governing action is-* 
controlled by’ a spring, and should this 


pass through, and therefore the motor — 
will be sluggish. The remedy is to 
increase the tension of the governor. — 
spring. If the motor works too fast, 


on the pedals, the converse is the case. 
In this connection, and in fact in th 


3 <9 ~ 


a fistedinent, ee should, of. course, 
be sought for. 
 Controls.—Such matters as incorrect 
z response to controls are usually due to 
~ want of adjustment of control levers and. 
eS rods. The path of a- control should be 
= traced out, when usually the fault will 


be detected. Notes playing during re- x 


Ss rolling are often due to a bent or strained 
- control lever, which does not correctly 
operate the slide | See off the 
























Tcakageo should an instrument re- 


maintain a suitable vacuum, search should 
be made for leakage. The first thing is 
to examine the bellows. There is a 
possibility of the covering of the exhausters 
having become worn through in places, 
the corners of the gussets or the hinge 
_ being the most likely. If on examination_ 
Bs. of. these places they should be found all 
right; the valves of the exhausters must be 
tested, and if curled, new valves should 
_ be fitted ; but if they are slack they may _ 

be taken up. To test for the valves on 


SH, ery. kG firs, “‘malacca, 


amboo. ete., 


_ At some stick pee aone ane roots. and aS 


_ boughs are clamped in position when quite 
ome young, so that they grow into the position 
¢ sited, but all hooks (Fig. 2) are bent 
_by heat. Before bending, all sticks must 


- from four months to two years. 

Bending C-hooks.—Assuming that the 
ader has cut a few sticks, seasoned them, 
| now desires to bend to C-hooks, 





quire a very quick action of the fect to 


are known in the trade as 


| be thoroughly seasoned, the time varying © 


; obtain a piece of hardwood, and 


be pushed over to the re-roll position, 
and the tube connecting the roller motor 


disconnected and stopped up. The pedals 


should then be moved, at the same time 


watching the main reservoir. This should 


remain fairly steady on the return stroke 
of the pedal, but if it should open out on 
the return stroke the inside valve is at 
fault. To remedy this the covering will 


have to be taken off the exhauster, which _ 
is at fault, and a new valve fitted. The | 
valves must not be stretched when fitting — 


or left too loose, as in the former case they 
will cause a buzzing noise, and in the latter 
case will lose air, and a loud snap will be 


heard on the return of the pedal. 
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the inside of the Ss haleee the lever should S 


Lubrication. — Working metal parts 


should be lubricated with non-gumming 


on wood, for it causes it to swell. On 
wood parts that are out of sight, dry 


graphite should be used and on other 
parts french chalk. French chalk is also 
‘useful for. the prevention of squeaks in | 


the leather bellows, etc. 


~ 


ll » aon 


"Making Walking-sticks 


- turn it down as shown in Fig. Boek is 
Cut and fit together. 
r with a flange, so that a can-be removed _ 
after the stick is bent. 
-B drive a piece of bent iron 2 in. in dia-— 

_ meter, and this will complete the bending 


separate from B. 


Bue the side of 


block. Next obtain a biscuit-tin and cut 


from the lid three strips of tin 14 in. wide 


and rivet to one side of the hoe (Fig. 4). 
The recess thus made should be filled with 
silver sand. Inside the box place a gas 


ring, thus completing : a cheap and portable | 


kiln. 


Take ae SE to s bent, place them. 


in the sand, leave them there until they 


oil, but on no account should oil be used aS 


are hot right through (for fifteen to twenty — 


minutes). Take one out, place the end 
between the hook and the block, and slowly 


bend round, at the same time pulling — 


Ara 


° . 
f - ange - 
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towards you. When completely bent, tie 
from the nose to the neck with string 
(see Fig. 5), then remove block 4, 
and take off the bent stick. Leave 
to harden in a warm place for twenty- 
four hours, when the string may be 
removed. Cut the stick to length, 
361 in. being the average length, file and 


glasspaper. 
Put 
_ Down 


Fig. 1.—Natural Handles of Walking- 
sticks 









Crurcn 
Hoor 





Fig. 5.—Stick in course of Bending 








Fig. 6.— Using the Siraightenifehorse 





Straighteniag Sticks. — The 


to be straightened, in the kiln; place in the 
slot of the horse and apply pressure until 
straightened. Ash, cherry and malacca 
bend well, but birch, beech, partridge and _ 
ebony soon break. 


- 
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Fig. 2,—Bent Handle . 






next 
operation is to straighten the — stick. 
Obtain a piece of wood, 12 in. by 6 in. by 
2 in., and slot it as in Fig. 6. Fix one | 
end in a vice and a straightening-horse 
is formed.. Warm the parts of the stick surface. Give the nose three coats of white if 4 


aera 
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Bamboo before Bag iinhe is filled at the — 
part to be bent with sand, where this is 
possible. For bending, put the bamboo 
root in the vice, apply a gas-jet and pull ~ 
round very carefully by hand. “a 

Finishing.—Look over the stick for 
bark that has peeled off. This should be = 
glued on again. If glue gets on tothe bark ~—— 
wipe off with a rag dipped in hot water. _ 


~~ 





Pie 


Fig. 3.—Bending-block for | = 
Stick Handles 


ty 
>: — 53 
Se : 5 
j ~  Gasking — i | 
Fig. 4.-—Kiln for Heating Sticks _ es 
. ; 


Bark broken Ae bending should beam a 
glued and bound down with tape and ae 
for twenty-four hours. 

Next wash the stick with pumice andes 
water to remove dirt and leave a smooth — 


shellac varnish, and the stick is finished. ~ 
If desired the stick can be given one coat es 
of varnish applied with a flat sponge. | 
This method is carried out with all 9 
natural sticks except bamboo. 


> 
| 
-, 
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a known as “tawing”’-or white leather 
_ making, this being the system chiefly in 


_ worker may have the choice of several 
' chemical formule. The second method is 








a | Fig. 6.—Glass- 
Fig. 3.—Shave-hook paper Block 
: one more generally associated with leather 
_ making, namely, tanning.» Under no 
‘ chemical treatment at present known can 
a skin or hide be reduced to complete 
_ suppleness without the further purely 

~mechanical process of “ currying,” and it 







3 performed, either by hand cr machinery, 
__that the extent of softness is gained. 


In dressing skins either of two distinct. 
methods may be employed. The first is” 


vogue, in the performance of which the - 


% 

= 

& 

Eee Shave-hook 
with Serrated 


Edge 


is on the thoroughness with which this is’ 





~ Implements.—There are certain special 
tools employed by furriers, the deft use 
of which can only be attained by practice, 
but which form a necessary part of the 
equipment when work has to be performed 
rapidly. | : 

The horse or beam (Fig. 1) is generally 








































constructed of a length of scaffold-pole, 
supported about 2 ft. 6in. from the ground 
by two upright pieces of wood, which 
may either be fitted with feet or, better 
still, planted into the earth in the work- 
shed. This is intended to receive hides 
of fair size during the processes of fleshing 
and currying. 

The two-handled shaver (Fig. 2) is © 
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| (Fig. 6) will be found very useful. 


| generally used for reducing Rens ae 


on the “ horse.” This tool may be either 
single- or double: edged, and is more or 
less flexible. - 

The shave-hook (Fig. 3) is acento for 


_ dressing skins of small or moderate: size, 


which are laid out on a flat surface 2 
stretched on the skin frame (Fig. 5). 

the edges are serrated by means of a: flo 
(as in Fig. « 


stubborn skins. 

The skin frame (Fig. 5) is largely used 
for stretching, and thereby flattening, 
pelts of small or moderate size. 

For finishing, the glasspaper block 
In the 
form shown, the paper is attached to the 
rounded surface by means of glue; but 
as the glass shale wears away rapidly, a 
more convenient tool in.which the paper 


can be renewed easily may be made out 


of an ordinary hand blotter. 


Fleshing.—The first thing to be done 


with a freshly stripped skin is to remove 
every particle of flesh, fat, and loose 
tissue. 
as “ fleshing, 


be) 


is performed by throwing 


_ the skin across the beam or laying it out 


on a table and scraping it all over with 


- either the shaver or the shave-hook. When — 


this has been thoroughly carried out the. 


skin is ready for tawing or preserving. 


Tawing.—There are several formule in 


common use; the best for skins of moder- 
ate size consists of flour 64 oz., alum 3} oz., 
salt 14 oz., olive oil 1d AES “with two or. 


three eggs ‘and sufficient warm water to 


of rock salt 2 Ib., alum I |b., 
_ 1 oz., and 2 gal. ae warm. earbere 
- these preparations are intended for appli- 


mix. Another, almost as good, is made 
sal-ammoniac 


Both of 


cation only, and not as liquids in which the 
skins should be immersed. 

The skin should be laid out in a cool 
place or stretched on the frame, and kept 
constantly moistened for two or three 


days with the preservative, which should 


always be applied in a tepid condition and 


well rubbed in. 


Larger skins can be tawed by complete 


_ immersion in a solution or curing bath 


_ made of 1 Ib. of alum ony $b. of common 


4), the tool will be found most — 
useful in breaking up the surface of 


‘This operation, which is known 
































Ae eek all re warm waters x ‘In thi 
they should remain for about two days 
until thoroughly permeated, a condition x 
which can be ascertained by bending a 
‘portion of the skin sharply between the 
finger and thumb, and observing whethe 
_a white line occurs, an indication that th 
action of the preservative is completed 
Skins thus treated should immediately b 
stretched, either on the frame or som 
convenient flat surface by means Of 
galvanised wire nails. ae 
There are numerous ‘Modiher tons fo) 
the alum and salt treatment. Montagu 
Browne recommended the use of burnt 
alum and saltpetre (4 parts of the forme 
~to 1 part of the latter), mixed with suffi 
cient water to form a paste, to be employe 
for direct application when mammal skins — 
are to be mounted immediately. This — 
preservative produces good white leather 
if kept continually moistened whilst ah 
skins are under treatment. eas 
Modifications of the Tawing Treat 
ment.—With skins which have been curec 
in the field by means of dry earth, or simpl 
sun-dried without any preservative, it i 
well to add a quantity of bran or oatmeal 
to the alum bath some days before use 
This addition causes the liquid to becom 
“fermented, with the result that otherwis 


~~ Colonel Park suggested the use of a mix- 
ture composed of 4 Ib. of salt, 1 oz. 0 
sued sulphuric ‘acid, and 3 qt. of sof 
water, in which the skins of small animal 
may be immersed for about thirty minutes, — 
and finally wrung out and hung up to dry. 

An American method, but one that 
cannot be altogether recommended, con- 
sists in treating the skins of small animal 4 
with a strong lye of wood- ash until the 
gluten is destroyed, and then applying — re 
sperm or lard oil until the tissue is thor- ! 

oughly permeated. This is perhaps one~ 
of the most rapid forms of treatment, it — 
being possible to dress a calf skin in about = 3 
half an hour; but extreme care must b 2 
‘exercised to prevent a too prolonged use 

r of the lye Sestoyne: the actual tissue of a 
the skin. = <2 

Destroying Fat in Fatty Skins.— 
(Certain skins when es sure ee peg 





































She “preservative: curing will be incom- 
3 plete, and decomposition may set in, with 
_ the result that the hair or fur will, slide 


of the whole. Washing the skin in weak — 
lye for a short time will have the effect of | 
-saponifying the greater part of the grease ; 
nd if the skin be laid out, covered Rus 
ran or sawdust, and then thoroughly — 
scraped, the operation being repeated if 
necessary, the surface will be rendered 
ufficiently permeable for the curing agents 
to enter. Salts of tartar and powdered 
tock ammonia in equal quantity, well 
tubbed in and allowed to stand for a little — 
me, will effectually destroy small quan- 
ties of fat ; but the alum and salt solu- 
on with bran or oatmeal added to it is 
practically as good. 
— Cleaning after Tawing.—Skins that 
ave been passed through a liquid pre- 


hanges, preferably of tepid water, in order 
o remove all traces of the hydroscopic 
jaterials which enter into the composi- 
on of the cure before they are curried. 
ometimes, however, such treatment is 


should be employed. The hair may be 
saturated with benzolene or petrol (two 
ighly inflammable liquids, which should 
in no circumstance be used in proximity 
to artificial unprotected light), and rubbed 
ts natural trend with a piece of flannel, 
spirit being finally absorbed together 
Ww with the greater proportion of dirt by 
‘means of sawdust applied in handfuls 
and afterwards beaten out. : 
Washing Skins. —Sometimes it is 
n ecessary to wash a skin, and for this pur- 
ae a strong soap solution, prepared either 
Ww ith powdered castile soap or one of the 
#5 dry | extracts of soap, should be employed. 
The skin may be laid on a table and rubbed 
aa | the liquid, applied by means of a piece 
| f flannel or pad of cotton-wool, tepid 
er being used, followed by a plentiful 
ing with cold water. A little laundry 


ae DRESSING SKINS FOR RUGS” eae 


in places, entirely marring the appearance — 


ervative should be well washed in several 


sufficient to render the hair completely _ 
lean, and one of the following methods | 


Asis: 


Shine nidied to the final change of water 


will enhance the purity of a white skin. 
Tanning.—The methods already de-- 


scribed are those principally in vogue © 
amongst skin-dressers for the production. 


of white leather ; but before passing toa 
descripti on of the final process of *‘ curry- 
ing,’ a few words may be said with refer- - 
ence to tanning. This means of preserva- 
tion may be adopted with advantage in the 
case of certain small skins, in which the 
brown tinting of the hair by the tan is 
a matter of no consequence. A solution 
of tan may be made by boiling oak bark 
or oak galls in an iron pot with rainwater 
for about three or four hours, the water 


‘being renewed as it boils away. The 


resulting liquor should be allowed to cool 
completely before use, and the freshly — 
stripped skins immersed. in it for about 
a week, being pain. out occasionally and 
rubbed. 

Currying.—As cesviously stated, the 
success of any form of skin dressing de- 
pends entirely on the thoroughness with 
_which the final stage of treatment known 
as currying is performed. In the freshly © 
stripped skin the top surface, or inner 
skin, so to speak, locks up the more or 
less elastic and permeable under tissue — 
into which the hair, fur, or wool is rooted. 
This, to a certain extent, is removed during 
the operation of fleshing ; but in the first 
stages of currying it should be entirely 
cleared away. The whole of the surface, 
therefore, requires reduction, in the case — 
of a large skin by means of the horse and 
shaver, and with one of small or moderate 
size with the shave-hook or the blade of 
a moderately sharp knife held obliquely 
and used with a scraping motion, When 
this top surface has been removed the 


under skin, if properly cured in the taw- 


ing process, will come up perfectly white 
and clean, and the tool marks may then 
be obliterated by means of pumice-stone 
or the glasspapering block. Small skins 
may be curried solely by being worked 
backwards and forwards across the block 
held in a vice. © 

Currying should be performed Se the 
skin is still in a semi-moist condition, and 
after the first operation of reducing the 


- onthe skin with the bare feet is an effective 


face. 
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top surface has been thoroughly per- 

~ formed it should be subjected to vigorous 

pulling, rubbing, and beating until it~ 
becomes thoroughly supple. Working be- 

tween the knuckles will generally suffie to 

entirely reduce a skin of small size ; but 

others of larger proportions may be hung - 
up and well beaten with a heavy stick. 

- Such treatment will generally be sufficient — 
in all skins which have been tawed. whilst 
in a green condition; but others which 
have been sent home from abroad, after 
being sun-dried or earth cured, may re- 
quire to be “greased.” This operation 
consists in folding the skin together, hair 
outwards, into the form of a bag and sew- 
ing it up with a few wide stitches. - Before 
all three edges are joined, however a 
pound or two of lard is introduced into the 
interior, and this is forced into the sub- 
stance of the skin by pressure. Trampling 


means adopted by professionals; but the 


Mounting Maps 


Mounting a Map on Lien Saitanie 
linen or fine canvas for mounting maps — 
can be obtained from any drapery store 3 
it goes by various names, such as butter. 
muslin, cheese cloth, filled linen, and is a 
thin material filled up with a white, 
chalky preparation having a glazed sur- 
It may be possible to obtain it in 
one piece, but, if not, it may be joined 
temporarily by stitching; the exact 
method does not matter. 

Having obtained the linen, lay it 
down, on a floor or deal table-top, and 
drive in tacks alorg two sides at right 
angles (only drive the tacks far enough 
to hold it tight). Then tack down the 
other sides, and, whilst doing so, stretch 
the cloth as tightly as possible. Of course, 
the cloth must be a few inches larger than 
the map each way. Now prepare some 
flour paste, and paste the map carefully all 
over. Then lay it down on the cloth, 


4. eg “See 
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The grease should be allowed to remain 


or a somewhat similar material known 


- hemmed, and be cut to the exact outline of 4 


this-final operation being carried out by 


placing a piece of clean paper between the _ 


“size, which can be prepared by boiling 3 


difficulty in preventing the colours frome 3 


‘and varnish are applied with a large, flat 


5 out, the map lifted, and the cloth fine eS 
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use of a mallet or Mounds x sate peg’ 
may be recommended as an alternative. 


for a day or two within the skin, and ~ 
finally removed by scraping and the © 
liberal use of sawdust or bran. 

Mounting Skins.—A few words may 
be said with reference to the mounting of 
skins for ornamental mats and rugs. In 
the first place, the edges will require trim-- 
ming, and this may be es. by means | 
of a sharp knife or scissors. A backing — 
should then be made up of fine canvas 


as crash. This should have the edges — 


the skin itself. A border of blue melton — 
cloth or baize should then be added, and j 
this should be scalloped on the margin. — 
This continuous border should be attached 
to the backing before the skin is mounted, 














means of wide stitches with pea 


4 


taking care that no wrinkles are allowed ‘ 
to form, and rub carefully into contact, ~ 


map and the hands. This must be care- * 
fully done, as the damp of the paste will — 
have softened the water colour (if any), — 
and it may run or blur. When this has — 
been done, it may be covered up and ~ 
allowed to dry. | 

After drying it must be sized with paper. ; 












ig 
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scraps of parchment. The size is applied — 
with a brush, and there may be great — 


running. a | 

After the sizing is dry the varnish may, 2 
be applied. The varnish necessary is a a 
spirit varnish, obtained from a drysalter, — 
who will also supply the size. he size — 


brush. When dry the tacks are drawn — 
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away from the edges with scissors. ‘Tt 
- may be turned over, and any temporary 
: _ stitching removed from the cloth. 

- Mounting a Cycle Road Map.—The 
: following is an excellent method of mount- 

ing a cyclist’s road map, so that it can be 
carried in the waistcoat pocket. It is 

_ presumed that the map measures. 22 in. 

by 17 in. after being trimmed. It should 
"first be ascertained if the margin round the 
_ border of the map is even all round; if 
not, take a pair of compasses, a knife, and 
straightedge, and square’ up the map. 
Next procure from a.local draper a piece 
of white calico 2 in. larger al! round 
than the map to be mounted. 

The map is next cut into sections as 
in Fig. 1. The best way of dividing 
3 the map is with a pair of compasses. 

‘Divide the space between A and B into 
3 eight equal parts. 

« _ the top and bottom of the sheet, and with 
_ the knife and straightedge cut the map 
4 into strips. Next divide the strips into 
_ four equal spaces, to correspond with a 
~ to ©, so that after cutting through these 
Z latter marks, the map will be in thirty- 

- two sections, and if laid out will appear 
-- as in Fig. 1. 
: 


- 


ae 


kitchen table, fixing it round the edges 
with tacks or drawing pins so that no 
3 wrinkles are seen. 


_ The sections should be aid out in their © 
proper order previous to pasting. Take 


3 

Be 

3 ‘the section marked’ No. 1 in Fig. 1, lay it 
_ face downwards on a scrap of paper, and 
x apply a fairly good coating of flour paste. 
allowed to soak for a few minutes. When 
it in position on the calico and give it a 
good rubbing with the palm of the hand. 
__ The remaining sections should be treated 
in the same manner, .excepting that 
3 between the sections from A to B(Fig. 2) a 
space of 4, in. must be left, while between 
ay the sections A to 0 a space of 4 in. bare 
- must be left. These spaces are ‘to enable 
_ the map, when completely mounted, to 
ke folded up. Any paste that sets on the 
face of the sections can be washed off 
ae with a Ae aany sponge. The map, after 
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Mark the spaces at 


Then stretch the calico” 
tightly on a smooth drawing board or 


Each section should, after being pasted, be — 


: section No. 1 has soaked sufficiently, place 
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being mounted, should be allowed to 
dry for at least twelve hours; it can be 
removed by cutting round the outer edge 
with a knife and straightedge, and should 


-afterwards be folded up. 


Making a Small Thumb Case. —To 
complete the usefulness of this map a 
small thumb case should -be made as 
shown at Figs. 3 and 4. The skeleton of. 
the case consists of a piece of white paste- 
board of medium thickness (say, 3 or 4 
sheet thickness), which should be about 
4 in. larger all round than sections 1 and 2: 


Fig. 3.— 
Pattern for 
Thumb Case 











” Fig. 1.—Dividing the 
Map for Cutting 





Fig, 4.—Map 
Thumb Case 


Fig. 2.—Mounting the 
Map in Sections 











(Fig. 1). Fold the pasteboard in half, 


care being taken that the folding does — — 


not split the board at the fold. Take the 
map, which should be folded to the size 
of one section, place it inside the folded 
pasteboard, and mark the pasteboard 


with a peng so as to allow the paste- 


board to be + in. larger all round than the 
map. The skeleton of the thumb case 
when cut down to these marks will be 
ready for the outer. covering. 

The best material for the outer covering 
of the case is.a piece of paste grain ‘Yoan, 
which can be. procured: from a local book=s. 
binder, and should be about. 2 in. larger all ~ 
round than the/skeleton. The roan should — 


~ 


_ Simple experiment shows that it is im- 
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_ be oft to the chars of Fig. 3, the shaded 
portion representing the leather, while the 
light portion D represents the folded paste- 


“+ 


~ board. When the leather is cut to shape _ 


as shown by the shaded portion in Fig. 3, 
it should be carefully pared all round the 
edges, except the top edge 5, and then 
pasted all over the wrong side. ‘After a few 
- minutés it can be placed in. position as 


_ shown in Fig. 3. 


The turn-in portions F and. @ should 


next be folded to the dotted lines; care ~ 
- a wet sponge and a little paste, an 


being taken that a neat corner is made. 
The side H-should be brought over and 
carefully rubbed down in position, but 


<= : = 


care must be taken that the leather in 


=- 


Recess- headed Sees 


THE illustration below shows the recess-_ 
headed screw and square-ended screw- 


_driver. The fact that-a screwdriver is an 


-. internal spanner becomes very evident 


when using this new type of driver. The 


square-ended driver fits snugly the square 


- recess in the head of the screw, and its 
grip is comparable with that of a correctly 
shaped spanner upon a square nut, only 
the action is internal instead of external. 





cae 


possible for nee new form of driver to 


‘slip from the screw-head, and that greater 
» power can be safely and more easily exerted 
in using it. The possibility of fracturing 


_ the head of a recess screw is remote, and 


_ the chance of the tool slipping and scratch- 
ing the work ought never to occur, 
Furthermore, owing to the fact that 


_ the screw will stay on the head of the — 


driver in any position owing to the friction 
between them, a screw can be inserted 
in an awkward place with one hand only, 
“it not being essential to hold the screw in 


A Recess-headed Screw and Square-ended Screwdriver Stee - Picks a = 





- of the map. ‘Should a gouge not be aval 


screw, it is not necessary to apply so mucl 


With ih new adtewdeerer this does no’ 
































tr soft and moist soudtiore te not rabie 
too much, or the grain 8 Bs Aeather wil 
- taken out. 


ee E can be finimed. ihe a “enife 1 and 
secre Then with a Bouse “cut 


able, cut out a triangular piece. “The-4 
thumb case should next be washed with = 


when dry it can be varnished with book- 
binder’s spirit varnish applied with . 
piece of -cotton-wool. | a 


~ _ 
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its plate with the other hand witen eo 
ing itinits hole. — 3 

Another. advantage is appear: whens = 
withdrawing a recess-headed screw, a 
the internal-spanner action being so muc 
more efficient than in the case. of a slottec 


—or any—downward pressure. Whil 
it is obvious that the downward pressure 
necessary to hold the ordinary form o 
screwdriver - in the slot assists in. drivin 











the screw into the work, are same down re | 
ward pressure, or some part of it, is wall 4 
necessary to aoe the tool in poo q 


apply, asin withdrawing the screw no 
downward pressure at all is. necsa ry 3 
These recess-headed screws have many ap: 
plications and advantages for domestic use, 
and‘are obtainable i in all the usual sizes, 
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STs a piece of steel be heated to a Shenk 
~ red and suddenly quenched in cold water, 
bit will become exceedingly hard, while a 
piece of iron treated in the same way 
will be found very little, if any, harder 
~ than before. Practically all tools made 
of steel must be hardened and tempered. 
4 Hardening, itself, consists in heating the 
steel to a cherry red and then suddenly 
~ quenching: in cold water, as already ex- 
‘plained. The steel is now hard enough 
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and quite unsuitable for use in tools, 
because -it would easily chip or break. 
Consequently, the steel must be tempered 
r softened a little. This operation is 
performed by a second heating to a 

definite temperature, not so high as 
before, and again quenching. Different 
cools require different temperatures for 


ering lies in knowing when the metal is 


‘meters by means of the-colours of a film 
of oxide which forms on the surface of 
_ the steel, or by heating the tool in a bath 
Sof a known temperature, such as an alloy 
at its melting point. 

=-The beginner should harden-a piece 
_ of steel and, after polishing one face with 
~em¢ ery-paper, place it on a piece of red-hot 


Lor 


changes in colour as the steel gets hotter 

and hotter. At first the polished part 

aS ill turn a pale ie which eacuany 
“Ty: 





toscratch glass, but it is also very brittle 


his second heating, and the art of tem-— 


t the right temperature. This can be- 
pproximately found without thermo- — 


iron, such as a poker, and notice the. 


ing Steel 





deepens in shad; the yellow getting 
redder until it becomes purple and finally 
blue. When the worker can recognise | 


these colours he can start tempering. 


Most tools require to -be of different 
tempers in different parts. The cutting 


-edges-are usually fairly hard, while the 
remainder should be left-fairly soft, in _ 


order to prevent fracture caused by the 
strain, of percussion or torsion. 

Chisels.—The simplest tool to temper 
is a chisel. Now the cutting edge should 
be a bright yellow, while the remainder is 
left soft. The chisel should be heated 
to cherry red and about an inch of the 
cutting end should be plunged into cold 
water. This hardens the end, the shaft 
being kept soft. Now polish. the bevel 
of the chisel by rubbing on a brick or 
by means of the grindstone. The shaft 
of the chisel is still at a dull red heat, and 
this heats up the last inch or so. When 
this last inch, or rather, the cutting edge, 
is a bright yellow, plunge the whole of the 
tool into cold water. 

Drills, etc.—Very small articles, such 
as tiny drills, are difficult to harden with 


-a fire because they are so easily lost 


amongst the coals. They should be made 
red-hot in the flame of a candle and then 
plunged into grease to cool them, and 
will then be of the right temper. This 
method is only suitable for the small drills « 
used in archimedean drills. — 

The following is a good method of 
tempering such articles as large drills, 
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“tool | Tempering Colours ahr hes 
Metal Cutting edges | 450° F. | Flashing’ 


working} yellow of the point of tal- 


tools” same shade as low or an 
singed linen alloy of tin 
1 part, lead 
~- 2 parts. at 
~ its melting 
_ point 
Wood Cutting edges a|500° F. | An alloy of- 
working| dark yellow or tin 1 part, 
tools clayey colour 


Saws for |} Bright blue 55° F 


An alloy of 
wood tin 1 part, 
lead 12 
parts 
_ Springs | Dark blue 600° EF, Boiling lin- 


seed. oil. 





taps, reamers, etc. It is rather an un- 
pleasant operation, but it gives splendid 
results. Plug up a piece of gas piping 
and fill it with the articles to be tempered. 


Heat the tube in the fire until the contents 
are judged to be a bright cherry. red. — 


This will usually be a few minutes after 
the tube is red-hot. 
out of the tube into a bucket of water, 
keeping the end of the tube close to the 
surface of the water. Some workers add 
a handful of salt to the water, and pour 
a little sweet oil on the surface until the 
water is covered ; but this is not essential. 
Take out the articles and dry them well, 
dry sawdust being very useful for this 
purpose. Now take an iron box, a frying- 


pan, or pudding dish, in fact any iron box - 
‘which is not soldered but-made of one 


piece of metal. About half fill this box 
with tallow candles, and melt them over 
a clear fire. 
_ operation in the open, and a little fire- 
_ place can easily be made with a few old 
bricks. When the tallow is melted, drop 
the tools in and stir, until a blue flame 
begins to flicker over the surface of the 
grease. When this happens pour the con- 
tents into a bucket of water. 

The grease can be skimmed off and used 
again. The tools will-be of alight brown 


a 
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- when it is poured into water. 


lead 5 parts 


‘Shake the articles 


It is better to perform this — 

















ae and no attempt should be mado 

to let the shafts down to a lower temper. — 
This method may be extended to nearly 
all tools, but the cooking bath must be yy 
at the proper temperature. Column ES 
of the preceding table gives the- colours 
for various tools, while column 3 gives 
suitable baths for tempering. Ifa molten — 
alloy i is used, care must be takén that me a 
is not thrown up into the worker’s face — 


Saws.—Thin sheets of steel such as. — 
saws are rather difficult to temper, because — 4 
they tend to buckle up or crack when | 
plunged. In factories, they are cooled — a 
by laying. between sheets of cold iron, — “9 
but the best way for the amateur is A | 
cool them ‘by laying the red-hot steel — 
between two boards which have wet | 
cloths stretched over them. The top 
board should have a handle, as: in the — | 




















Board for Conting Saw Blades . 


illustration, SO that +t can be qvickly 
placed upon the metal. 

Ifthe teeth of hack-saws> are of thes 
proper hardness the saws themselves often 
-break very easily, but this may be over- 
come by having the par soft. Place — A 
the teeth and about 4 in. beyond them 
between two pieces of cold iron, and 
warm the rest of the saw with a gas 4 
flame or lay a hot poker along the saw 
for a short time... * ~ &S | 

Case-hardening: — "The principle Po 
hardening and tempering is not yet fully — 
understood. ‘There is no chemical change; 4 
the changes in the hardness of the steel — 4 
are due to physical actions, the sudden — 
lowering of temperature causing a mole a 
cular change as yet only partly understood. — 
Tron cannot be hardened in the same way — 
as steel, but by means of a surface carbon al ‘ 
ising process it. is possible to change the 
surface of the iron into steel that can be > ‘ 
hardened. This process is termed case- a 
hardening. Make the iron red-hot and _ 
roll it in powdered yellow prussiate of 
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leh, return he iron to the fire until 


into cold water. If any part of the iron 

is required soft, that part should not be 
covered with the potash. Care must be 
taken not to inhale the fumes which 

come from the potash .as they are very 
poisonous. 

There is another method of case-harden- 

ing, this possessing the advantages. of 

being cheaper and enabling a number of 


it is rather an unpleasant operation. First 
obtain a supply of animal charcoal ; 
_ can easily be obtained by burning scraps of 
animal matter, such as old bones, scraps 
of leather, etc. Now obtain an iron box 

_ —this need not be in one piece, but the 
- joints must be folded and not soldered. 
- Place a layer of the charcoal in the box 
- and then fill up with the articles, packing 
them well with the charcoal. 


yee en ta if itt bi Vd 
Ye wy e 
a \ ; nae ea r 


" 
Hi 


Be 8s Slee 
Wate * * 


with clay. Raise the box and its contents 
to a bright red heat and then remove the 
articles and plunge them into urine. This 
method usually requires a forge, because a 
large fire is needed to heat up the box. 
‘The principle of case-hardening is a 
combination of the iron with carbon, 


Bars 
; 


- TRovBLE often arises “from screws that 
_are loose in their holes. Generally there 
_ has ‘been a side pull or wrenching action 
-on the metal fittings or other fixtures 
~ attachéd by the screws, with the result 
_that the screws are moved sideways and 
_ thus enlarge the holes in the wood. An 
obvious remedy is to insert thicker screws, 
but this is not always possible ; perhaps 
thicker screws are unsuitable for the fitting. 
_ A little trick which is thoroughly reliable 
is to insert’ in the screw-hole a Rawlplug, 
which consists of a little tube or sleeve of 
jute. It is simply pushed in with the 
Bameors, the fitting re-erected and a good 
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"REMEDYING LOOSE SCREWS AND CASTERS 


the potash becomes creamy, then plunge : 


articles to be done at the same time ; but. 


this: 


If any. 
_ parts are required soft, wrap them round’ 


ian 
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forming steel which, being quenched, 
is hardened in the ordinary way. The 
carbon is obtained from the prussiate or 
from the urea. 

It is not possible to make tools of iron 
which is afterwards case-hardened, its skin 
of steel being next tempered, as this skin 
is very thin and would be worn off or 
burnt off during the second heating. 

Large tools, such as axes and choppers, 
are sometimes made of case-hardened 
iron. These are left hard, no attempt 
being made to temper them. Ifa chopper 
gets very dull, soften it in the fire, file 
the edge sharp and smooth, and case- 
harden. It is only the cheapest tools, 
though, that are made in this way. 

The chief use of case-hardened iron 
or mild steel is for articles that require 
-a hard surface but must be fibrous 
underneath, such as bearings. Steel is. 
~quite unsuitable for these articles because, 
if left soft, and consequently tough, they 

would soon wear away or could be easily 
filed in two, while, if hardened, they would 
be brittle and unable to stand much 
strain. Mild steel cannot be hardened 
or tempered, but can be case-hardened, 
giving much better results than case- 
"hardened iron. 


5 Remedying Loose Screws and Casters 


new screw, not thicker than the original 
one, inserted in the ordinary way. The 
plug is compressed by the entering screw 
and gets a good grip in its hole. It may, 
or may not, be necessary first to clear the 
hole out with a gimlet or coarse bradawl 
before inserting the Rawlplug. 

This trick answers very well in the case 
of casters which have to stand very arduous 
work. In course of time, caster screws 
often get wrenched out of the end-grain 
wood. The old remedy was to fit a 
glued wooden plug, but the use of the 
Rawlplug is a big improvement on that 
method. 


‘Typewriter Adjustments | 2 





and Repairs 


Tuts chapter has been specially written by 
a typewriter mechanic of thirty years’ 
practical experience to meet the needs of 
people who wish to keep their own type- 


writers in good order. 


At the outset, it 


- must be made plain that it is quite im- 


possible to 
hundreds 


and details 


of different 


now in use. 


illustrate the hundreds upon 
of mechanical arrangements 
to be found in the many scores 
makes of typewriting machines 
_In nearly every case an in- 


struction book containing illustrations of 
the mechanism as a whole and of its 


component 


parts may be obtained, either 
free or at a small charge, from the makers. 


of the machine, it being necessary when 


asking f 


it to quote the number: that will 
_. be found stamped or engraved in a more 


or less prominent part of the machine. 
Study of the typewriter itself with the aid 


_ of the instruction book will put the reader 
in possession of the general - principles 


upon which the machine operates, and he 
- will then “have no difficulty in the light 
of the following information in keeping 
his machine in first-rate condition. Much, 
of the information in this chapter is now 
published-for the first time, and, as every 
word is the result of long, practical ex- 


perience, complete reliance may be placed : 


upon the advice here given. — 

Most of the adjustments of a typewriter 
are comparatively simple once the under- 
lying principles. are understood. In the 


early days 


_ was common for an expert to travel per-_ 


of the typewriting machine it 


haps of scores miles to rectify, in most 
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explained in this section. Even to-day 
much the same applies, but typewriter 4 


it must be picked out with a pointe 
- wards cleaning with benzine. 


have given orders to have their machines — 


able from chemists in small quantities, — 


— 
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cases, small adjustments such as are : cs 


mechanics are more numerous. A little 
simple knowledge - will often save many 
hours of valuable time and expense. - _ 

Cleaning the Type.—Of great im-— 


s portance i in the production of good writing ; 
is the state of the type. 


‘Dirty type can- 

not produce good writing. It is advisable 
to brush the type over once a day if the — 
machine is in more or less constant work 
and every now and then the types can b 
cleaned with benzine as explained below 
If the dirt has been allowed to harden in 
the type a brush will not remove it, an 


instrument (even a pin will do), after- = 
The author 
has known many cases in which people. 


fitted with new types” throughout when 
all that was necessary was to give the 
types a thorough cleaning. 7 e 
It is a very simple matter Le clean thes ee 
types. Simply rub them with a tooth- — 
brush, and, if the types have been 
neglected, first dip the brush lightly into” 
benzine. Then, providing the ribbon is 
reasonably new and clean (or, as the case 
may be, the pad good and clean), the 
writing will be clear. Benzine is obtain- 


and should not be used near an open 


flame or fire. The benzine has a solven: 
action on most THES and care og 
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cover up the keyboard with a cloth. It 


ates from the types and leaves them as 
clean as when they were new. Benzine 
can be used also for cleaning ther parts 
= of the machine, using a long-handled soft 
brush for the purpose. It rapidly dis- 
aes solves any dirty oil adhering to any part 
of the mechanism. 


typewriter it is important not to leave 
_ both of the ribbon spools empty at the 
es - same time, as in many machines the 
reversing gear may then get locked and 
stop the working. This means that it is 


the spools until the new one has been 

‘placed on the other spool; then the old 

ribbon can be removed and the new one 

connected up in the ordinary way. 

_ Wherever there is friction on the ribbon 
hafts they should be well oiled to ensure 
free’ running. — 

—In most makes of machines the ribbon 


a Sibbon movement be. spool it may pre- 
¢ vent the carriage from travelling at its 
= ‘proper speed ; _ in other words, if the 
= extbbon- movement — mechanism becomes 


EB niscuy gives rise to ribbon trouble, and 


paula 
Me ma it 


s ribbon fails to travel properly, or when- 
= ever it becomes stopped and the types 
a strike it in the same place one after the 
ie 


NY, 


~ other, it is advisable in the first place to ~ 


‘make quite sure that the ribbon cogs are 
_ meeting properly. Usually these cogs are 
aS fastened in position by small screws which 
are apt to become loose with vibration, the 
-- cogs then separating and the ribbon move- 
ment becoming useless. 
trouble to locate and rectify, all that is 
necessary being to place the loose cog in 






x ae » 


- screw. This is one of the principal parts 
ee the-ribbon- -actuating gear. 







1 YPEWRITER ADJUSTMENTS AND REPAIRS 


iivent: to- pene which it is well th 


will be found that the. benzine soon evapor- 


The Ribbon Mechanism.—In 1 using a 


wise to leave the old ribbon on one of. 


‘which the ribbon-throw works. 


"Separation. of the small cog eo heale A 


it therefore follows. that iaoeee the | 


It is a simple» 


3 such a position that it meets the corre-~ 
a “sponding cog and then to tighten the 
an 


eae ribbon- ‘na pawls should be losis 
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eafolad in a case of ribbon trouble. 


Generally they are found working on a 
ratchet wheel near the mainspring box. ~ 


If these pawls get sluggish they will not 
fall properly into the teeth of the wheel, 
the ribbon movement being prevented 
from acting. The remedy is to drop a 


little oil on to the pivot or screw that 2 
holds the pawl in position. 3 


When a ribbon stops working, the 
operator should most carefully examine — 
the places above mentioned, and a little 


thought should then make plain the 


necessary corrections and adjustments. 
The Ribbon -throw.—This piece of 


mechanism which is fitted to most visible _ 
writers is designed to bring the ribbon to — 
_the proper point where it should receive 


the type, and afterwards fall out of the 
way so as to enable the writing to be 
visible immediately the letter has been 
printed. Occasionally the ribbon-throw 
will get sluggish and stiff, and should it 
stop up altogether it will hide the writing 
from view. Such a difficulty may be 
caused by a slight bending, but in most — 
cases the trouble is that the slides have ~ 


been allowed to get dry. When this trouble — : 
arises first try the effect of a very small 


drop of oil on the slide or slides upon 
Do not 
use too much oil as it will get on the ribbon 
and spoil it. Immediately the ribbon- 
throw works freely, wipe off any super- 
fluous oil. In nine cases out of ten this- 


oiling will effect a cure; where it does — 
not, the part has had a knock and been 


bent and some time may be spent in 


getting it right, as the operator must find 


out very carefully where the bend is 
and. alter it accordingly—a rather delicate 
operation calling for much patience. = 
Paper ~ feeding Mechanism. — The 
paper-feeding mechanism is similar on 
most machines, and, as operators know, 


when it goes wrong it is a nuisance and 
- the cause of much lost time. 


At the first — 
occurrence of the paper going crooked it 
should be attended to, as otherwise it 
invariably gets worse and becomes serious. © 
At the very first notice of paper-feed 
trouble a little wood naphtha rubbed on 
the main pypnael (or platen, as it is 
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usually termed) will in most cases pactify 
the trouble. It is only a matter of re- 
moving the gloss or polish that accrues 
on the outside of the roller. Rubbing.on 
the wood naphtha with an ordinary cloth 
usually has the desired effect. It is not 
generally known that a glossy cylinder is 
the cause of most paper-feed trouble, but 
a little thought in this direction will prove 
to most persons that if the roller fails to 
carry at one side and not on the other, 
the grip on the paper must be at fault, 
the cylinder being perhaps more glossy 
at one end than the other. The same 
applies to the feed rollers, but not so much 
‘as to the main roller’ Wood naphtha 
can be obtained in-small quantities from 


the chemist, and as it is highly inflam- 


mable it must be kept from a naked flame 
or fire. : 

The above applies to cylinders in other- 
wise new condition, not to old, hard 
cylinders which are out of truth. 


The Spacing Mechanism—the Es- — 


capement.—What is probably the most 
important part of a typewriter is what is 
known as the escapement; usually it is 


at the back of the machine, and it com-— 
prises a small toothed-wheel—the escape-_ 


ment wheel—and two small parts known 
as spacing dogs, of which one is a fixture 
and the other moves in and out, the dis- 
tance by which it moves being less than 


the spaces between the teeth, of the 


escapement wheel. This mechanism de- 
termines the spaces between the letters. 
When a key is depressed the spacing dogs 


are set in motion and give one space every 
time they go in and out of the escapement — 


wheel. The loose dog springs out just 
sufficiently to allow one tooth to pass, 
and it fits into the next tooth. This can 
be easily understood, because if both of 
the spacing dogs were fixed they would 
work in and out 6f the same tooth every 
time and they would fail to give the space. 

In fact, sometimes the loose dog does 
become fixed, mostly from the want 
of a drop of oil, and then the spacing 
mechanism fails, Keeping the~ escape- 
ment wheel well lubricated will prevent 
wear and assist the dogs in their proper 
action. 
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irregular and, indeed, 
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Should the letters begin to write on ne Be 
of one another—a common complaint— 7 
the first part to be looked to is the escape- | a 
ment, and very often a complete remedy _ 
is simply lubrication, the dry escapement 
wheel not giving the spacing dogs a chance — 
to get in and out of the wheel teeth quickly _ 
enough. As these parts are in action — 
every time a key is struck, it is well tosee 
that they are kept well lubricated. ; 

The Carriage.—The next most im- 
portant point is the run of the carriage. 
If this is at fault the writing will be 
it is a frequent — a 
cause of irregularity. If the carriage is 
allowed to get sluggish the first result 
will be that the letters will tend to run _ 
into one another, and if the trouble is 


oot sat } 


not then rectified the carriage will 
_ eventually ‘stop altogether. The remedy ~ 
is simple, being in most cases merely the 2 : 
application of a little oil. For all purposes 
of typewriter lubrication only the best - 
typewriter oil—a_ refined oil supplied - 
specially for the purpose—should be used. _ 


When typewriter oil is unobtainable, . 
watch-maker’s oil, obtainable from any 
watch and clock- maker, should be used. 
On no account use thick lubricating oil,. 
as it is liable to clog and leave the machine ~ 
ina state which might be beyond she re 


amateur’s skill to rectify. . 

The construction of machines differs, aa 
but a little study of the running of the 2 
carriage will enable most people ‘to locate —_ 
where the oil should have effect. For — 
instance, some machines run on ball-bear-— : 
ings, others on roller bearings, and others _ 
on circular rods and wheels. Take the ay 
Underwood machine as an example; its 
carriage runs on a tight-fitting rod at the 
back of the machine. Oiling this rod — 
occasionally (not too liberally) invariably 
keeps the carriage running smoothly. 
Some of the Remington models and other 


well-known makes are constructed in a 
similar manner. It should be easy to- 
remember that where a typewriter car- 
riage runs on rods those rods should not - 
be allowed to get dry, otherwise there will 
undoubtedly be trouble. A good way. is . 
to have a greasy rag at hand and wipe 
ees over occasionally, and ‘this will save 
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Pathe Aplashite caused by the use of an 
oil-can on these particular parts. 
~ Most rod machines have also wheels 
~ which run on some of the reds but not 
on all of them. These wheels require 
occasional attention, and if only one of 
them stops revolving from the want of 
oil, it will wear a flat part and throw the 
whole carriage out of gear and will also 
alter the seating of the carriage and affect 
the alignment of the writing, as the car- 
' riage could not be in the proper place to 
.~ receive the type at the printing point. 
_ All this can be obviated quite easily by 
_ dropping a little oil (only occasionally) 
on the pivot or screw which holds the 
_ wheel in position. The oil should not 
be dropped exactly on the wheel, but down 


the sides, so as to reach the pivot on which 


, pie wheel revolves. On various machines 
a small hole is drilled in the wheel so as 


- to allow the oil to pass through on to~ 
the pivot in this manner, but failing this 


BT 
Fe it can be effected by olling 1 in the manner 
__. above explained. — 

In the case of machines with roller 
s or ball bearings, the carriage does not 


a require so much attention, but the ball. 
or roller races should not be allowed to 


get dry. | 

Ee In general, a small greasy cloth is use- 
ful. A wipe over the important surfaces 

3 takes only a minute and ensures a free- 
_ running carriage and naturally saves the 

ane See from unnecessary wear. 

the carriage rods properly greased and 
the carriage wheels revolving freely, a 

= of trouble will be obviated. 


When the Carriage Stops Suddeniy.: 


Bt —This trouble may result from different 
; causes, such as the paper guides getting 
strained or bent, and catching against 
~. something in their progress. In the case 
of visible-writing machines _ this 
ie usually be seen by moving the carriage 
_ very gently to the point where it may be 


F 
R the repairer can usually locate where the 
. carriage may be catching by moving it 


- up and down gently in its natural posi- 
tion by means of the release key, and care- 
fully watching underneath the carriage 
eo. from the sides of the machine. On most 
ae 


ems 
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machines there is room for a proper view 
between the top of the machine and the 
bottom of the carriage to enable one to 
see what the obstruction may be. 

The Draw-~band between Carriage 
and Mainspring.—TIf the foregoing in- 
structions are carried out there is not much 
fear of breakages, but sometimes these 
happen even on new machines. So far 
as the carriage is concerned, one of the 
most important. working parts is the 
draw-band that connects the carriage to 
the mainspring. As there is a continual 
strain upon this it breaks perhaps more 
frequently than any other part of a type- 
writer, for which reason various devices 
are in use, the most universally used being 
a narrow band of steel or strong tape. 

Most. makers build their machines so 
that the carriage draw-band can be easily 
fitted, but in cases where a spare draw- 
band is not at hand, it is not generally 
known that there is room for making 
a simple joint which is quite strong, 
although the appearance suffers. 

A small brass paper-fastener is sufficient 
to jom any carriage draw-band, either 
steel or tape. Itis only necessary to make 
a small hole near the break on each of the 


pieces, overlap them and place the fas- 


tener through the two holes and bend 
the prongs over. Some machines have 
draw-bands in the shape of a thin chain, 
and others have a thin cord similar to 
cat-gut. In these cases the joing may 
be a little more difficult, but, nevertheless, 
it can be well effected. There is room 
enough to allow of the two broken ends 


being overlapped and, this having been 


done, they should be bound with a piece 
of thin copper or brass wire. Where this 
cannot be done, a piece of really good — 
twine can be used as a draw-band and | 
this will last a surprisingly long time. 
Adjusting the Carriage Tension.— 
In a new machine the tension should 


not need to be touched, but in course of 


time some adjustment will become neces- 


~ sary. The adjustment is a simple matter, 


and almost any typist can tighten up the 
tension without.any mechanical knowledge 
whatever. But it needs to be pointed out 
that tightening up the carriage tension 
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too much conveys no benefit EEE 
- it makes the carriage harder to press back, 


and even if the carriage does go along 
more quickly it by no means proves that 
the typist is writing more quickly. In 
a new machine when the carriage tension 


is accurately adjusted the carriage comes 


steadily along as the keys are worked, 


_and receives the type in the proper posi-_ 


so as to pull the carriage along nearly 


tion even for the fastest operator, although 
as a matter of fact, the main spring will 
wind up to nearly twice its normal tension’ 


_ twice as quickly, but the spring is» not 


meant to be treated in this way, and the 
extra tension is only a reserve to allow of 


the spring being tightened up from time - 


to time as the machine ehows signs of 


wear. 


Moreover,. the higher the pion of poe: 
carriage the more liable it is to break the 


escapement wheel or the spacing dogs, — 


which are made of very hard metal and — 


are liable to snap if called upon to do too | 


heavy work. _ 
The tension of the carriage should be 


only sufficient to carry it along according 


to the speed of the typist; thus a slow 


typist does not. require so strong a tension ~ 


as an expert who is attempting speed- 
record breaking, but even for the latter 
purpose the tension is not tightened up to 
the full extent by any means. 


the tension at which the carriage will work 


- satisfactorily the better for the typist and 


for the working parts of the machine. 
The best way of arrivi.g at the happy 

medium is first to see that the carriage 

runs freely, apart from the spring tension ; 


_ the rods of the carriage may need oiling 


as they often do, and should they get com- 


_ pletely dry the whole strength of the main- — 
; spring will not be enough to pull the car- 


iage along. This point is mentioned 


ieee the typewriter mechanic discovers. 


_ these conditions every day. It is useless 


to tighten the main-spring for the purpose 


of pulling along a carriage which, to all 


intents and purposes is stuck on the 


carriage rails. 


Having obtained a freely running car- 


eS riage, proceed to tighten up the main- 


spring just sufficiently to pull the carriage 
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heading of carriage tension applies in — 
this case, although with certain differenc 
The adjustment needs to hit the hap 
- medium, neither too tight nor too loos 


light touch, the result being that the spe 


_ sion means undue wear owing to the hea 
depression of the keys which the Be: 


The less writing as quickly as possible, and shou 


_ Most. standard machines haye a ke 


back of the machine or underneath it, — 


‘position, first look at the eseapement = 
_wheel (the part where the spacing dogs — 


and in its neighbourhood will be foun 


an adjusting screw. Tt occasionally ha 


tension spring may have become so we 


screw tightened to the “uttiost. 
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the vorenie parts. “of the sAfohitie’ ; 

Adjusting the Key Tension.—The — 
kay tension is adjusted by turning a nut — 
or screw which tightens up a spring. — 


Much of the information given under the a 


but in this case the tendency of the typi 
is frequently to loosen the tension ex- 
cessively with the object of obtaining a 


of the machine is interfered with, and t 
letters are liable to skip. As: far — 
accurate working of the machine — 
concerned, the tighter the key tension 
the better, but an excessively tight te 


tension naturally involves - 

Should the “typist — Sponsor that t 
keys are too hard to press down accordin 
to his touch, the key tension may _ 
-slackened, just slightly, then tested 


éverything be in order leave well alon: 


- should, however, the letters skip or jump 
_ the tension is too slack, and the only course 


is to tighten it up slightly and try again. 


tension adjusting - screw in a prominent 
tae 


position mostly near the centre of the 


sometimes in front. If in doubt as to. 


function to produce the letter spaces), a 
a spring—the key tension spring—wi 


pens, in the case of a machine that h 
had a fair amount of wear, that t 


as to be useless, even with the adjusti: 
~ When | 
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bs this i is 80, the trouble can usually be reme- 
_ died by removing the spring and cutting 
off a few of its coils, the shorter spring 
3 having a stronger action when re-inserted. 
‘If the fingers cannot reach the spring it 
a may be possible to detach the spring by 
means of a bent wire with which the spring 
aS can be hooked on or off. In replacing 
_ the spring, loosen the adjuSting screw as 
: far as it will go without falling out, 
-. attach the spring and tighten the tension 
“in accordance with the — instructions 
a: already given. - 

Adjusting the Shift- key Telisson <= : 
= In machines having a shift-key this will - 
be found to have an adjustable tension - 
similar to the key-tension spring but. 
= larger and stronger because its work is 
ee oe When it gets loose by stretching, 
as it will do after a time, the capital letters 
) wil get out of ape with the small 
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a is been Kae Therefore, the spring 
— maust be tightened much in the same way 
-as the key-tension spring already dealt 
# with. On some up-to-date machines a 
_ special form of adjustment for this shift- 
me __ key tension is provided. It takes the 
~ form of a little stand containing little cuts 

~ or slots, the idea being that when the 
Sere fails to act quickly enough it 
should be disconnected and then con- 
nected on to the next slot, or perhaps_ 
the one next to that. As in the case 
of all the other tensions it is most im- 
- portant not to overdo this tightening, 
otherwise an unnecessary strain will 
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Be Bcsarly always found that quite a slight 
& - alteration of the tension answers the pur- 
pose in the case of any one of the three 
ee _ tension springs here dealt with. — 
__ On some machines the shift-key moves 
BE = the _type- -bar segment instead of the 
carriage, but the tension spring is there | 
just the same. It must, however, be 
: noted, and can be easily understood, that 
eS in some machines this spring must be 
“Reg tightened to obtain a quicker action, 
& _ whereas in other machines it must be 
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‘too quick. In other words, on some 
back the — 
carriage whilst in others it prevents the 


machines this spring pulls 
carriage from going back to position too 
quickly and imposing heavy and un- 
necessary wear. 

Alignment of the Type.— Faulty 
alignment is usually left for the expert 


to put right, it being quite easy for an — 


inexperienced person to do far more 


- harm than good in trying to rectify it. 


However, with care and practice, a great 
deal can be done. In some. machines, 
such as the Remington, there is in each 
type-bar an adjusting screw, and by 
altering this very slightly indeed the type 


can be brought to the proper printing 
For example, should any par- 
ticular letter print below the others, — 


point. 


slightly loosen the type-bar hanger screw 


and gently tap the type-bar or lift it 
desired point, afterwards 


up to the 
tightening up the screw again so that the 
type-bar will remain in position. 


Of course, if a letter strikes or prints 


-above the line, the remedy is to loosen 


the hanger screw, tap the type-bar down 
as required and re-tighten the screw. 


Sometimes a letter will get too close to 
the others, although the alignment may 


be perfect. The remedy is to move the 
type-bar to the left or right, as the case 


may be, and this, of course, is obvious. _ 


The actual execution of the adjustment 
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Fig, 1.—Simple Type of Alignment-adjusting 
See Be Lobe ee 


may take some little time but the work — 


is worth doing. 


Alignment-adjusting Tools.— 


Although type-bars and .types can be 


‘twisted -by means of a pair of ordinary 
pliers (far more safely, be it said, with two — 


-_- 
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pairs of pliers) this tool is not always an 
ideal one for such a purpose, particularly 
as regards the type-bars. A few years ago 
the tool generally used for giving a slight 
bend to a type-bar for the purpose of 
bringing the type into alignment was of 
the shape shown by Fig. 1. It will be - 
understood that the top jaw of this 
special form of pliers applies pressure to 
the type-bar at a point between the two 
anvils of the bottom jaw, and by holding 
this tool in any desired way a bar can 
be bent up or down or to either side. 
This tool was found to have the disad- 





Fig. 2 


vantage that it could not be used in many 
instances owing to the difficulty of using 
it in the particular direction required 
when inserted into the machine, and a 
far more convenient type, known as the 

‘nine-prongs,”’ was introduced. This is 
illustrated photographically in Figs. 2 and 
3, and.it will be readily understood that 
it is a multiple tool working on the prin- 


ciple illustrated by Fig. 1, but capable 


of being used vertically or horizontally 
to effect any alteration in a type-bar in 
any desired direction. 
garded as being indispensable to the 
modern typewriter mechanic. 

- Adjusting Alignment: Tightening 
~ the Type~bars.—A type cannot be suc- 
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_-will know how to judge. 
-bar is too tight it will not. swing ecliea 


removed for tightening so as to obviate 


sity for removal. 


This tool is re-. 


cessfully pu in i alientiont aiilets first: sf ¢ 
all its bar is made tight ; in other words, | 3 
there must be no play in the hanger or, By 2 
at any rate, only the very slight play — zi. 
which an experienced typewriter mechanic 


Of course, if the © 








and that must be guarded against, but 
should the bar be too close it cannot ~— 
possibly strike in the same spot every _ 
time, and therefore it would be a waste — 
oP time to put a type into accurate align- . 
ment if all the time the type-bar itself — 
was shaky. A Pepe adjusted ype 





Fig 5) 
Figs. 2 and 3.—‘“ Nine-prongs ” Tool for Adjusting Alignment 


bar will deliver the type to exactly the y : 
same printing spot every time. a 

Fig. 4 is a sketch of a pattern of type- a 
bar frequently met with. On most. 
machines this type-bar can be easily — 


the wear which accrues in the course of — 
time. On other machines the type-bar as 
can be tightened up without’ any neces- 
The idéa is to close. in. 
the type-bar hanger 4 (Fig. 4) as much as)” 
possible without interfering with its free- 
dom of action. ‘To do this, when the type- 

bar has been removed from the machiné, - 
simply tighten the rivet B in the middle _ 
of the hanger by resting one end of it on. 
a Tortal block | and tapping the other ie 


> 
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2 mith a small hammer ; but do not interfere 
- with the front pivot © upon which the 
2 type-bar D itself swings. 

_ suppose, as some people do, that a type- 
_ bar should be tightened from its pivot ©. 
In Fig. 4, v’ in dotted lines shows the 
- position of the type-bar when at rest. 

To tighten a bar which has not been 
removed from the machine (possible in 
some, but not all cases), it is essential to 
use a small tool having a slit just wide 
enough to fit on the side of the hanger 
between the rivet and the front of the 
_ hanger where the type-bar swings ; this 
small tool is really a lever, and with it 
the hanger is slightly bent inwards so as 
to tighten the bar. 

this and tighten up the bar too much, and 

- if this should occur the hanger must be 
it opened up with a screwdriver. © This kind 
_ of type-bar is held in position by one 
- screw which in most cases is easily 
accessible. 

__ In the case of type- bars which have 


es ete See eT 
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~ adjusting screws it is ‘a simple matter 


to tighten or loosen these at will, usually 
without taking the bar from the machine. 
ots _ In many typewriters alignment depends 
_ upon what is usually termed a centre 
- guide, and if the type-bars are too loose 
_ or bent they will be apt to hit upon the 
= Beito of this guide. 
It should be said that in some machines 
tie type-bars are not intended to be 
_ tightened, but are made all in one piece 
~ so as to swing upon a rod through grooves 
just wide enough to allow of the type-bar 
2 moving freely. 
___ The importance of using a little oil may 
be again referred to: On the type-bar 
illustrated by Fig. 4, the use of a little 
oil on each side of the hanger where the 
bar swings will prevent wear and ensure 
free swinging. It will also have a very 
_ considerable effect upon the PAE 
_ of the machine. 

Type-bars working | in a groove will 
sometimes be found to get sluggish and 
_ liable to stick. Just a little oil will work 
- wonders in cases of this kind. 
= Adjusting Alignment in Shift-key 
_ Machines.—There is no doubt that it is 
more difficult to remedy eee ars in a 


eS ; 
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shift-key machine than in a double-key- | 
board machine. To be correct, the small 
letter written after a capital should, Oia 
course, be perfectly level with it, but in 
course of time the distance which the 
carriage moves when actuated by the 
shift-key becomes greater, thus throwing 
out what is called the carriage motion, 
that is; the capital and small letter 
On almost every shift-key 


machine there are adjusting screws and 
nuts to allow of taking up any wear 
resulting from the movement of the 
If the reader will experiment 


E 


carriage. 





Fig. 4.—A 
ut Widely-used 
na ~ Form of 
ated Type-bar 


with any machine and watch carefully the 
position of the carriage after the shift-key 
has been depressed, he will find that the 
carriage has been stopped by a screw or 
nut, or, in some machines, by a small 
plate. These are at each end of the car- 
riage and are adjustable so that if the 
carriage goes too far when the shift-key 
is depressed, the screw or nut can be 
tightened, or the adjustable plate dropped 
accordingly. The same adjustments apply - 
to the carriage when it falls back into 
position for the small letter after the 
capital has been printed. 

Obviously the falling back of the car- 
riage for the printing of the small letter 
-will cause more wear than the shifting of 
the carriage for the printing of the capital 
letter; therefore, in most cases it is 
better to effect the adjustments when the 
carriage is in its normal position—thawis, 


and capital letters. 
- the capital letter is out of alignment in 
such a way as to show it out of centre on 


hand side. 
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in the position for peiaide the small — 


letters. To illustiate what is meant by 
this, assume that the motion is entirely 
out. First get the capital letters in order 
by ensuring that they print cleanly and 


_ evenly top and bottom, and at both ends 
_ of the carriage. 


(By the way, it is usual to 
work with the letter “N.’’) If the capital 


letter is thin at the top or is thin at the 


bottom, this indicates that the type is not 
striking on the centre of the cylinder, 


and it will be necessary to tighten or 


loosen the adjusting screw, as the case 
may be. | 
even print of both, the rest is easy, all 


that is necessary being to tighten or loosen — 
the adjusting screws governing the small 


letters so that these letters come exactly 
in line with the capital, thus n N n. 
(Although the letter “N” is generally 


used for this purpose it would not be wise © 


to.use it as a test letter if it happens to be 
worn more than the other letters.) It is 


now necessary to tighten up the nuts so_ 


as to keep the adjustment parts in their 
proper position. This applies, of course, 
in cases where there is an adjusting screw 
and nut, the idea being to get the screw 
into its proper position and to lock it there 
by tightening the nut. 


There is a special point to watch in 
the case of shift-key machines, there being 


two types on the printing fount, the small 
It may happen that 


the right-hand side, while the small 


letter may be out of centre on the left- 


test this, first print the small letter, then 
the capital letter, and then the small 
letter again. Print these two characters 
one after another in line. If the type 
meet is twisted the writing will appear 
802° Qq Gq Qg” or 2 Gg gh oq.” 
instead of “Qq Qq Qq.”’ Q°Q°Q 
Twisted type can be remedied with an 
ordinary pair of pliers; the capital letter 


will come one way and the small letter 


and it is therefore necessary ts exerci Z 
great care in one’s first attempts, so that — 


_know how to fix permanently. a troubl 
some loose type. 


Having obtained a clean and put occasionally a type gets loose owin 


use of a little solder will usually hold th 


the solder, as once fixed it cannot b 


other) will naturally wear out soone 
It may not be necessary in 


this case to move the type-bar at all, as . 
the type itself has become twisted. To 


without interfering with the others, the — 





































It muse always be remembered. that : 
takes but very little to twist « or strain 0 


the worker can learn to judge how mucl h 
effort is required to get the desired effec 


Fixing a Loose Type.—lIt is well t 


Many machines hav 
their types pressed into the hole £, mad 
at the end of the type-bar shown in Fig. 
Generally this method is quite satisfactor: 


to the enlargement of the hole. 
a new type-bar would remedy the troubl 
but this is not always necessary, as th 


type in position indefinitely, but it is mo 
essential that the type be in its corre 
position on the type-bar before applyin 


altered without melting out the solde 
and trying again. - = 

Adjusting the Revilevero ot son 
machines will be found an adjusting secre’ 
or nut right at the point where the ke: 
lever. comes into contact with what. ; 
called the universal bar. This is un 
doubtedly a good idea as it enables th 
operator to take up any wear arising a 
this important point. Obviously, the . 
constant striking of the key-lever against 
the universal bar must make a difference — 
in time, as both of these parts must be- 
come worn to some extent. Such letter 
as E (which is used far more than am 


than such letters as Y, 2, Q, etc., and it wi 
then be seen that with the aid of th 
adjusters above referred to it is possibl 
to .correct any worn letter quite easil 


correction being made simply by tighten- — ES 
ing the adjuster on the lever sufficiently S 
to counteract the wear. It is easy to see 
when wear appears on these parts as the — 
ney: lever when worn will be ee ai, a 
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necessary space after the letter has ba 


the other, so that they are bound to meet © printed, in which case the next letter i Ki 


in the centre if the adjustment 1 is correct. 





pynied on the top of the one before 
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’ Of course, ae a Aghine has had a old cylinder is hard, pnerally out of truth, 
lot of wear, it may be necessary to tighten and the holes in it prevent good writing 
the universal bar itself to some slight because when a type strikes the ribbon 
extent, this having the same effect as partly on one of these holes, only part of — 
adjusting the key-lever, except that the type prints, at the same time pro- 
tightening the universal bar at both of- ducing a “‘ patchy” effect and tending 
its ends acts upon all the keys. to cut the ribbon. This cutting effect 
_ It is most important for the reader to may be only slight, but it will easily tend 
: realise, b before he starts any adjustments to wear out a ribbon in half the time it 
| of this nature, that very careful work is would last on a new machine, this being 
called for as a very slight adjustment will especially so in the case of inferior 
make a lot of difference in the writing. _ribbons. — 
How the Key-lever Comb may Then, in addition, a hard, glossy cylinder 
Affect the Touch.— Underneath the cannot be depended upon to feed the 
typewriter, near the front, is a metal comb, paper accurately as it may fail to grip 
ou in the divisions of which the key- levers the paper at one end or the other ; indeed, 
move. Should for any reason the teeth if a cylinder were allowed to get glossy 
ec of this comb get bent they will become so in every part it would not take the paper 
ose together that a key-lever will bind at all. It will thus be seen that it is 
or touch at one side when moved, not advisable to have a new cylinder at the 
enough perhaps to prevent its working, first sign of wear as the cost is not much, 
but quite enough to prevent its doing and the advantages are improved paper- 
so with perfect freedom. The teeth are. feed, greatly improved appearance of the 
easily bent and adjusted with an ordinary writing and reduced cost of ribbons. — 
ewdriver. Hach key-lever should have Typists are not aware, in general, of the 
ust a little play each side power the fact that in most Shandard machines a 
teeth. new cylinder can be fitted in a few - 


os 


It is interesting to see the ‘difforenao minutes. 
which a touch of good typewriter oil on Cylinder Knobs or Painless —With 
SS key- levers at the places where they the constant turning of the cylinder the © 

work in the comb will make to the touch. knobs may become loose and lose their - 
eit is always worth the typist’s time to grip, a trouble easily put right by tighten-— 
examine this comb and to see that the. ing a screw (perhaps two screws), which 
_ key- levers are working as they should. will be found on the sleeve of the knob. 
= is a matter of fact this is a part of the Should, however, these screws be tight 
_ typewriter which the majority of typists, and the trouble-continue, it will be found 
_ never consider or even look at. that the shaft is loose. Look for a similar 
The Effect of a Worn Cylinder— screw or screws at the left end of the 
fo machine can give good work if the cylinder (in some makes of machines 


in bad order. A good platen is essential these screws will obtain the grip when the 
oth to the appearance of each individual HaONS are turned. 
etter and to the feeding of the paper. - Renewing Keyboard Letters.—On an _ 
_ Typewriter users commonly buy new old machine the keyboard letters may — 
vibbons, but-they rarely think of fitting - be dirty and worn, and these will affect 
_ a new cylinder until the need is pointed both the pleasure and convenience of 
out to them. But a new cylinder is not using the machine and will also lower the 
a costly fitting and, as a matter of fact, is selling price. New keyboard letters can 
economical inasmuch as it saves wear and. be fitted to most typewriters at quite a 
tear on the ribbon. small cost. On many machines the actual 
cate new, smooth cylinder obviously letters are printed on paper or card and are ~ 
8 allows the type to give a clear impression _ covered with glass, the glass and letter 
ith @ minimum wear of the aibbon. An being kept in position by what is called 


ylinder or platen, as it-is usually termed, these screws are at each end). Tightening — 
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a key- ring. Celluloid key- cards SencrAlly 
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- have a key-ring only. 
The only essential tools used in re- 


moving and renewing the letters will be 


pliers and screwdriver (but a special tool 
—keying pliers—is available). To re- 
move, insert the pliers so as to grip the 


key-lever underneath the key top; grip — 


firmly and the pliers will then act as a 
fulcrum for the screwdriver, which should 
be placed on the top of the pliers near the 


-extreme edge of the key-ring. Slightly 


raising the point of the screwdriver will 
remove the ring; the glass will usually 
fall out and the key-card be revealed. 
In some cases this can be cleaned up with 


an eraser. 


Where celluloid key-cards are 


used. there lis, of course, no need for the 
glass covering, but the method of re- 
moving remains more or less the same. 
To renew the whole set of keys obtain 
a key-card sheet, on paper or celluloid as 
the case may be, place a key glass or key- 


ring over each letter in succession and 


mark round so as to show the exact size 
each letter must be cut-to fit the key cup. 
_ Place each letter in position, see that it is 
‘straight, cover with the glass (if any), and 
then fit the ring, a little pressure with the 
pliers causing it to fit snugly ; by placing 
a small coin over the ring so as to relieve 
the pressure of the pliers, the worker will 
avoid marking the ring and _ possibly 
breaking the glass or damaging the cel- 
luloid. A gentle pressure of the pliers 
is all that is necessary in most cases. 
Glass and celluloid key-tops are liable 
to collect dust just inside the key-ring on _ 
the top of the glass or celluloid. © By 
‘placing a small screwdriver inside a cloth 
and carefully working its edge inside the 
ring, dirt will be removed and the ring 
itself polished to some slight extent. A 
very little good metal polish may be used 
on the key-rings. — 
In the case of vuleanite key- tops, on 
which the letter is printed or painted, 


these are sure to become dirty in time, but_ 
they can generally be renovated by wiping 
over with a rag dipped in wood naphtha. 


Do not do this work near an open flame 
or fire as the naphtha is highly in- 


flammable. 


Should a letter wear off 


removing the key-ring in other machines _ 


rie oe 





















arely a new eae top “may hae ton Bs. 
‘be fitted, as although the latter could — 
be painted on it is difficult to make it | 
match the others. To remove a vulcanite — 
key-top, heat an old pair of pliers in a s 
smokeless flame, grip the key-lever im- _ 
mediately underneath the key-top, and — 
‘let the pliers stay there for a few seconds — a 
only; the key-top can then be imme- 4 
diately lifted off. This little job requires _ 
care. If the pliers are too hot they may — 
do damage, and if they get near the 
other keys they, too, may be loosened. — 
It is well to press all the other keys 
out of the way so as to more easily — 
get at the key required. For fitting the_ 
new key-top, heat the. pliers as before, 2s 
and with them grip lightly the extreme 
top of the key-lever in the actual place 
where the new key will go; merely make 
the lever warm, remove the pliers and’ — 
immediately put the new key-top into ~ 
its place, taking care to have it level and — 
straight, as once the lever is cold again: 4 
the key-top cannot be altered without 
removal and resetting. Should the whole — : 
keyboard be renewed, take care to leave, a 
in each row, one old key right to the end, — 
as this will be a guide to the proper height. 

Instead of the heated pliers, a com- — eS 
paratively thin rod with a slot sufficiently — 
wide to fit on the lever will answer the 4 
purpose, but the pliers are the cheapest — 
and handiest. — iss af 

It must be carefully noted that the ; 
foregoing method only applies to certain — . 
of those machines that have flat-metal 
key-levers. Some vulcanite key-tops — 1 
have a small stem attached, which simply — 
fits into a slot, and when pressed down to | 
the desired height, will remain in posi- | 
tion. To remove this kind of key-top, 
lift from the bottom of the stem (not the 
key-top) with the screwdriver, holding 
the pliers” as a leverage, just as when — 


ae 


-as previously described. In some other 
machines the key-top has a lug which a 
is screwed to the age of the flat- metal © 
key-lever. 

The Rubber F eet —The rubber fen, a. 
on which most typewriters stand are ae 
rarely given a thought. That they Teg 


cas. 
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from Figs. 5 and 6, the former showing the 
deformation and wear with age, and the 
‘latter a new foot. These two feet were 
ie same shape originally, and Fig. 5 
- is taken from an old foot chosen at 
_ haphazard. These rubber feet minimise 
_ the noise caused in working the machine 
by taking up or damping the vibration ; 
F? they also prevent the desk being marked 
_by the metal framework of the machine, 
- and they raise the machine by a small 
amount from the top of the desk, which 
is an important point in those machines 
that contain parts working underneath 
which might be liable to catch on the felt 
_ pad used by most typists under their 
_ machines. Naturally the machine sinks 


eg Bh oe 
 s.. 


~ into the felt pad slightly. Practical 

_typewriter mechanics often discover that 

_ the key levers are catching in this felt 

pad quite unknown to the operator of 

— the machine, and, of course, any catching 

Da touching of the key- levers means a 

harder touch and wasted effort. 

: A typist can fit a new set of rubber feet 
ina very few minutes. On some machines 
the feet are screwed into position and on 
_others they are pushed home into tapered 

‘sockets contained in the casting of the 
_ machine framework. 
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fj PAD MACHINES. 


-Re-inking the Pads.—One well-known 
~ class of typewriters uses instead of a ribbon 


Sonny >. 


3 a felt pad which is thoroughly soaked in ~ 
” 


‘ink. Perhaps the best known and most 
universally used machine of this class is 
: the Yost. While it is not worth while 

_ to renew a typewriter ribbon owing to 
the fact that after its period of service 
: it is generally too worn to serve again, it 
is quite possible and economical to renew 
a pad, and the necessary: ink for the 


ae can be obtained from most 


_ typewriter dealers. Both copying ink 
and non-copying ink may be obtained, 
_ asrequired. The ink is applied by means 
Z peck: a small brush and the pad does not 

need to be removed from the machine 
~ for the purpose. By pressing down some 
4 of the keys, the types are lifted from a 
part of the pad, and this is then inked 
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ceive extremely hard wear il be path ered: 
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with the brush. “For pressing down all 
the keys at the same time, the keyboard 
is covered with a book or folded cloth or 
any similar article big enough to cover 
up all the keys; then a little depression 
will cause all the types to leave the pad 
and allow of the pad being inked all the 
way round. 

Some late-model machines have a 
special lever (usually at the right-hand . 
side of the machine) which pulls all the 
types away from the pad and_ auto- 
matically keeps them away as long as 

‘required. 

One important point should be borne 
in mind. The ink must be allowed time 
to soak right into the pad before releasing 
the types to fall upon it, otherwise the 


types will get clogged up with ink and will. 


need to be thoroughly cleaned before use. 


& 


C2) 
w——_ 
Bigs Fig, 6 


Figs,-5 and 6.—Rubber Feet After and Before 
Long Use 


To prevent the types falling back on the 
pad, a book or so may be added to what- 
ever the keyboard has been covered with, 
or the type-bars may be tied with twine. 
Renewing the Pad.—When the pad 
- becomes worn by the constant falling of 
the types upon it, the holes formed in it 
are liable to hold the types down and to 
prevent their leaving the pad freely 
when the keys are depressed. Hither a 
new pad is then required or the old pad 
may be reversed, but bear in mind that 
only the front and back of a pad are cf 
any use for.,inking the type, and that itis 
useless to present one of the sides of the 
pad to the types. Therefore, when turn- 
ing or reversing the pad, simply bring. 
the back part to the front. and not one 
of the sides to the front. 
In fitting a new pad, it is well to test 
this by gently pressing with a finger and 


/ 
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thumb, when the ink that oozes out es 
~__ once shows which are the back and front 
and which are the sides. 
indeed will ooze through the sides. Typists 
do not generally know that both the back 
and front of a pad can be used in the way 
here mentioned. Of course, if the pad is 
purchased complete with its ring there is _ 
no need to worry as to which is the front 
because this will have been determined 


already, but there is no need to purchase 


a ring every time a new pad is required. 
To remove the pad ring from the machine 
press down all the keys of the keyboard 
at one time in the manner already 
described, and when all the types are away 


from the pad the ring can be moved 


round ; its join is at the back, and to 
separate this it will be necessary to move 
the pad until the join comes to the side, 
when it will be found that it is now out of 
the clips and can be easily lifted out. 


Utilising Cocoaty Shells” 


SoME seh and atone 
tive articles may be made 
from the outer shell of 
the coconut, which be- 
ing extremely hard takes 
an -excellent 
polish. The broad 
end. 










with a fine saw, 
and the interior 
removed with a 
knife. The husk 
of fibre on the 
*. outside of the shell 
should be scraped _ 
off with a knife and the 
shell then filed smooth, 
using first a coarse-cut 
rasp and next a smooth 
file. All file marks 
should then be care. 


Goblet and Cup 
with Lid made from 
ecoet Shell 


THE AMATEUR MECHA Ces 
Very little ink — 


of the pad. Be very careful to see t. 


3 of the nut 
should be cut. off 


- off portion of the nut, and is secured by 
shown. The hinges are. fixed with smalls 


~ the lower end to take-a ers 






























To reer: Bi Sade make the j join oauueae 5S 

the side and then move the pad round — 
until the join goes to the back ; in 
doing the ring will slide into the cli 
that hold it in position. Then the typ 
can be released to fall back on to the f 


the. join is in the correct position because 
if it is not, a type might fall upon the joi 
itself and ‘that particular character coul 
not then give a proper impression. § 
see that the type nearest to the join 
quite clear of it.. s ae 
It is rather important i in re-inking pad 
_to see that the same ink is used as was — 
originally applied to the pad. Ink pads 
are messy things to handle, and the — 
operator would do well to wear gloves. 
Some machines are fitted with thin, — 
flat pads which can be turned over and — 
re-inked. - They are easily got at and 
reversed. {ee See oa 


ade okepapered out a the shell wil 
be ready for polishing. The interior needs — 
only a rub out with fine glasspaper. 
An ornamental goblet, as here shown, - ; 
may have a turned stem 10 in. high, 
and base of walnut about.5 in. in diameter. : 
Tenons turned on each end of the stem 
are glued into holes bored in the base = % 
and nut. ee 
~The cup with lid, Sort shown, Race as 
turned base or foot. The lid is the sawn- — 


a metal hinge, a small turned knob being _ = 
glued by its tenon into: the centre, as — 


rivets, for which holes must be drilled. — 

A metal knob could be used, threaded at — 
The lower — ae 
part of the coconut is glued into a recess — 
turned in the wooden base, but shaped. feet 
tenoned into the shell would se08s more — 
ae than ihe turned base. PSs ae 


< 












_ Basket and Wicker 
mo Work : 





~~ 


_ Simple Basket Work.—Figs. 1 and 2 same material. In the fitched chair there 
__ show a waste-paper basket that was made — are only sticks to form the legs and arms 
- by Mr. Thomas Okey, in the course of a (if any), and the corners of the back in a 
- demonstration before the Society of Arts, square chair, the rest being made of willows 
to illustrate the chief strokes used in in much the same way as in ordinary 
__ basket-making. It will be seen that the . basket work. 2 
_ bye-stakes are merely inserted in the s 
~ upsett, whereas the stakes are driven in 
at each side of the bottom sticks and 
_ pricked up to form the sides. Bye-stakes === 
are only used in fitched work. Wicker 
_ furniture, generally, but more especially 35 = : 
 chair-work, is divided into two classes— GSS S22 err [ Slew 
_ stick work and fitched work. Fig. 3 is SSS ZS 
a fair example of a stick chair, and Fig. 4 
x = Stakes 
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Figs. 1 and 2.—Waste-paper Basket, with Parts Named 


of a fitched chair. In the stick chair the. ‘The strokes chiefly used in basket work 


_ framework is made of stout willow sticks (see Figs. 1 and 2) are termed: a slew 

_ or cane, that part of it being put together when two or more rods are woven in to- 

_ with hammer and nails; the frame is gether; a rand when one single rod is 

_ afterwards lapped with plaited rush or woven at a time; a pair when two are 

‘Taffia, and the filling-in is done with the woven alternately one over the other ; 
SS aes ee 2 161. : | 
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a fitch when two are woven alternately, 
one under the other; this last stroke is 
used for making skeleton work. A wale 
is three or more rods woven one after 
and over the other to form a binding or 
string course. Besides common borders, 
many other forms, such as plaited, roped, 
tracked borders, are used. mer 
Materials.—Willows, also called osiers 
and rods, are divided into three classes 
after being cut—brown, white, and buff. 


~ Ds mae 
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for making wicker furniture, because of 
their beautiful natural colour and the 


splendid polish that can be given to 


them by putting on a coat of spirit varnish. 
Buffing, as it is called,. takes place in the 


_ winter, the cutting of the willows some-— 


times beginning as early as October, after 
the leaf has fallen. At the buffing yard, 


the willows are sorted and tied up in — 
bundles, and then placed in large open 
boilers, where they are kept boiling from 
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Fig. 3.—Chair in Stick Work 
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. Fig. 4.—Chair in Fitched Work 





Brown willows are the unpeeled rods cut 
in their green state and allowed to become 
dry and hard ;_ before these can be worked’ 
they have to be made pliable by soaking 
in water for a week or even longer, or by 
boiling for a couple of hours. Brown 
willow is not used for indoor furniture, 
but it may be used for garden chairs, as 
the brown willow stands exposure to the 
weather better than either white or buff. 
White willows are obtained by peeling the 
green ones, these being cut in the early 
spring before the sap begins to rise. 

Buff willows are the kind generally used 





six to eight hours. 1 
the natural dye in the peel that is boiled 
into the willow, and deepens with age. 


Willows are generally cut at one year’s 
growth, and are called one-year-olds ; but 


The colour is, of course 


% 
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some are left standing for another year, _ 


and are then called two-year-olds. The 
largest of these—that is, all 4 in. or more 


_in diameter at the butts—are called sticks ; 


and all sticks, even if they be of three 


* 


years’ growth, are described as two-year- 


olds. 
Willows are 


weight and by bundles, sometimes called” 


4 


soldin large quantities, by 


roe 


‘ 


Le 
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bolts, and in small quantities by the 


pound. The prices vary according to the 


quality and size; the smaller they are 


the higher the price. In some places the 
bundles are named according to their 
length, as 3 ft., 4 ft., etc., up to 8 ft.;- 
elsewhere they are mainly divided into 


four sizes, called small, long small, skein 


rods, and staking; while in other parts 


they are called tacks, hullens, middle, and 
large. Small quantities can be bought at 
nearly all the workshops where baskets 
or wicker articles are made. 


Good buff 
willows can be obtained at about 4d. 
per pound for tacks (fine small), 34d. per— 
pound for hullens, and 3d. per pound for 


middle and large; while good buff sticks 


are about 2d. or 24d. per pound. 


Tools.—The making of baskets and 
wicker furniture does not entail much 
expenditure in outfit. A great deal can - 
be done with a very few tools, the work 
depending more on the skill of the hands 
and eyes than on anything else. The 
hammer may be any light kind with a 
long head. A pair of pincers, a yard 


- measure stick, and a hand knife will also 
be required. | . 


_.A shoemaker’s knife, costing about 


44d., will do very well for light work. A 


proper basketmaker’s knife costs about 


et 


10d., but a gardener’s pruning knife, if 
available, 
either of the others. RA, 
. Another necessary tool is the com- 
mander (Fig. 5), which is used for straight- 


ening bent sticks or bending sticks into 


the shape required. The best thing for 
the beginner to do is to have a beating 
iron made at the blacksmith’s with a ring 
at the end, as shown by Fig. 6; it can 
then be used either for beating down the 


- work, or for straightening or bending the 


sticks. It should be 11 in. long, 1? in. 


wide at the end, tapering to 1} in. near_ 


the ring, and 2in. thick at the back, and 
a little over 4 in. at the front, the hole in 


_ the ring being a full inch in diameter. 


_A pair of shears (Fig. 7) for cutting the 


sticks will cost from 4s. to 6s.; but a very 
_ useful substitute may be had by getting. 


a pair of gardener’s spring pruning shears, 
costing about Is. 6d. These are very 


’ 
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will be found better than | 
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handy for light work, while for heavy 


.sticks a saw can be used. 


Two bodkins will be wanted—a 4-in. | 
and a 6-in. A picking-knife (Fig. 8), 
about 62 in. long, is so much better than 
an ordinary knife for taking off the ends 
from the finished work that it would be 
advisable to get one. 

Other tools are a. cleaver, for splitting 
the willows into three or four parts; a 
shave, for taking off the inside of the 
splits, thus making them into skeins ; an 
upright for making the skeins of a uniform 


Fig. 5.—Commander 





BACK 


c FRONT 


Fig. 6.—Beating Iron and Commander 








Fig. 7.—Shears 


width ; and a screw-block for making 
bottoms, square seats, etc. 

Oval Baskets.—As an. example of 
oval basket work, the making of a linen 
basket will be described. The bottom is 
begun under the workman’s feet by tying 
a slath. Eight rods are used in properly 
tying both small and large slaths, which 
differ only in length and thickness. The 
slath is generally laid about half the length 
of the finished bottom, that is, from oppo-* 
site points of the two tie-rods first bent 
round. In bottoms up to 14 in., three 
lays of bottom sticks are used ; for larger 
sizes four are required, also thicker sticks. 
For a 14-in. bottom, cut seven sticks about 
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12 in. long ; BATE. a little off along their 
middle and cut a piece of rod 8 in. long 
to divide the eight tie-rods. This 8-in. 
piece is required only in the three-lay © 
slath. ~ 
Lay the sticks and the eight tie-rods on 
the board within reach ; take four of the 
rods and place the butt ends under the 
right foot, quite level (see Fig. 9). At 
about 5 in. from the extreme ends pick up 
Aand C; put two of the sticks in between 
_ these two and between B and D; drop 
A and c, and pick up B and p; place in 
hetween. B and D and A and.c three sticks 
about 2? in. from the first two; drop B 
and D, again picking up a and ©, and 
placing in the last two sticks so that the 
three lays may be in a 7-in. space. Now 
take the 8-in. piece, and place it so that it 
may lie under the three middle sticks, its 
ends resting on top of the two outside lays 





: those sticks that require to be Ree “ 
Perhaps the end sticks will be the best to 


start at. There four, say A BC D, must — 
be divided into three separate portions to 
receive the pairing and finally the stakes ; 


pull p to the left, work in a and B between = ‘ 
~ D and ©, push A to the right, again Wee 


the tops of a and B between the butts — 


“aand B; the butts c and D are not divided — 


at either end. Open the sticks £, leaving 


sticks F undivided. Now serve I J K Lo 


exactly the same way; with LK open G, 

then open E with rand J, then work round 

to the other tops, when c and D will hayes 

to be worked again by opening the sticks _ 

G on that side of the slath. Now the — 

required number of sticks is opened ; the | Ag 

tops are simply paired under and over — 

each other between the sticks, and are so 

finished up. a 
When the tops of the last pair of tie. — 


‘of sticks, where they are finally cut off ~rods have been worked up, a good handful. — $ 


neatly, as shown at H (Fig. 9). 

The other four rods are now worked, | 
one at a time, between the sticks E, F, G, 
their butts the opposite way to the first 
four, as shown at I J K L (Fig. 10). Tap 
the rods as close together as possible by 
using the iron between the sticks. Keep 
the feet firmly on the right-hand end and — 
side commenced at; piek up D, pass it 
very tightly over 1 J K L, then under the 
two sticks G, over F, under E; leave each 
projecting as shown. Now pull up I by 
the side of J, also K between J and L; 
whilst holding 1 and kK, pass c under 
I J K L, over G, under F, and over E. 
B and A are worked just like D and co. 


Do not forget to pull up the sticks a little 


every time a rod passes under them ; the 


object of this is to give a crown to the. 
All the tie-rods 


bottom (see Fig. 11). 
will now be projecting at one end of the 
 slath ; turn it round and hammer A BC D 
close. Then work I J K L round that end 
exactly as the opposite end was done. 
By pulling the four butts to the left whilst 


working round them, they are got in line ~ 


as nearly as possible. Before opening the 
sticks, D c and 13 must be worked in the: 
_ same manner as the first. two at each end. 
After that, the tops of the tie-rods are 
_ worked round in pairs and in between 


middle lay ; 


sizes. 


of rods will have to be pointed at their 


butt ends, the points being cut the reverse 
side to those of the stakes. Then draw — 
them in their different lengths, using the — 3 
thinnest and_ shortest first, one pair at” 

a time. 

There are several ways of filling up, 
but the following is as neat and as close 
as any: Wet all the points of the first 
length, take a pair, and with the left foo : 
on the slath push in the pointed rods at_ 
the left-hand side of the first two stick 
that formed the lays—that is, 1 E (Fig. 11 
on one side of the slath, and G on the other; _ 
the foot holds the slath firmly, on the 
opposite side to that on which the pair- 
ing rods.are pushed in. Now bend dow: 
first one rod in front of the stick, behing 
the next, and in front of the threo of the — 
leave it there whilst the 
second rod is served the same, and so work 


them up under and over each other. 


Start the next pair at the left side of F 
and £ or G (whichever it may be), and so_ 
continue at either side until the bottom — a 
is 14 in. lengthways. When a slath iss 
laid half the length of the finished bottom, — a 


_ the workman does not trouble to measure — 


for width ; it will be proportionate in all ~ 
By jJaying the slath shorter or 


longer there is easily. AOS, a bottom 4 
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wider or narrower as required for special 


purposes. nett 
Finish off the bottom by pushing the 


1 


i) 


47; 


pairing, pick off the ends neatly, and. 
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ends of the last pair in and out of the - 
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with the chess cut off the ends of the 


sticks whilst t 


hey are held under the foot. 


Fig. 12 illustrates the method of opening 
the botiom sticks, the letter references 
agreeing with 


those in Fig. 11. 
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Stakes for the bottom can now be cut. 
Sixteen pairs are required for a randed 
basket ; for a slewed basket manage to 
have an odd one, say fifteen and a half 
pairs, putting the odd one. where two of 
the sticks happen to be closer together. 
Wet. the points of the stakes, stand with 
one foot on the bottom, and push in the 
stakes—a pair to each stick—at either 
side of the stick. Of course, the three 
middle sticks in each of the sides and the 
pair at each end are reckoned only as 
single sticks. After all the stakes are 
in, turn all completely over, and gently 
force the bottom down on the board ; put 
the right foot lightly on the bottom, and 
prick up each stake in turn ; afterwards 


place them in a large hood. Now sit on. 


the board and drive in the stakes closely 
by using the iron on their bends. 
Begin upsetting with the top ends of 


four bods at the left-hand shoulder of either - 


side (as the bottom lies before the worker) 
by pushing in the cut top ends at the side 
of four stakes. Work the rods in front 


-_of three stakes and behind and out of 


the fourth or unoccupied stake. If the 
rods are short, they will have to be left 
unfinished at the curve on the other side 
of the bottom, while four more rods are 


pushed in exactly as at the first side and 


worked round to the first tops, when one 
is dropped and three are worked on the 
first four, outside two stakes and inside 
one. If the first four rods are sufficiently 
long to go right round the bottom and. 
lap over their own tops, that will be 
The butts of the 
two sets, or the one set, whichever is used, 


must be pieced with three other rods at. 


the sides and worked up. 7 
Another round of upsetting can be 
worked on top of this, if preferred ; it is 


always advisable to have a good. founda- 
Cut off 


tion of upsetting on any basket. 
any butts protruding, and then prepare the 
randing by drawing some small rods into 
their different lengths. 
at both ends of the bottom out of the hoop, 
only leaving in a few at either side, as 
these baskets require a good spring of 8 in. 
dt the top from end to end., Weave in a 


few short pieces at both sides first to- 
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raise the latter a trifle ; work these.in as 


stakes apart, or wide enough to allow of © 


-top under the border from the outside at — 
Pull the stakes — 


. sufficient outside to form a bow, on which 
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shown in Fig. 13, in which figure it will | 
be noticed that the butts as well as the 
tops are left projecting outside the basket ~~ 
as the inside requires to be as smooth — 
as possible. After working four or five 
short pieces at both sides, start the randing 
by placing the first rod as shown at A ~ 
(Fig. 13), and work it up ; swing the work — a 
back and place in B, and so on, working % 
round to the right until the proper height 
is reached, namely, 7 in. at the ends, 
when the measurement should be 22 in. 
across from end to end. Raise the sides _ 
about 24 in. higher than the ends by work- _ 
ing a few rods along each side until they Mi 
are of equal depth, when a wale of three — 
or four rods, as preferred, can be worked — _ 
round, starting at one side, and piecing the 5 
butts at the opposite side, working them 
up. If three wale rods are used, work — 
each alternately inside two stakes and 
outside one ; if four are used, inside two 
and outside two is the method, and, of 
course, this gives a better finish both ~— 
inside and outside the basket. The four — 4 
wale rods that are pieced with are worked 
right up, overlapping the tops of the com- : 
mencing four. . 
The border is begun at the left. hand 
(A, Hig. 14) by laying down five rods, and 
working each in front of four stakes and 
behind two. The first three stakes fin- — y ; 
ished are seen at c. When the border — : : 
has been finished by cramming, the butts 
and tops can be carefully trimmed off” 
with the picking knife, holding the basket “a 
sideways between the knees. ie oq 
Two handles are put on, one at each a 
end; for these, cut four rods, press in 4 
the basket with one foot, and push i in two “ 
of the rods from the top of the border — 
beside a stake and about three or four 4 































the hand passing between them. Bend E 
the left-hand rod a (Fig. 15), and pass its a ; 


the right-hand side of the second rod B, ce 
and pull it inside the basket, just leaving _ 


the other rod and its own top are lapped. ~ 
Twist the second rod rope fashion, lap — 
it over the bow three times, push its ond By 


\ 4° 


ee Straightening 


a ~ 
__ 


"aa ie set) F A? Ps ae a ed > 3 - 
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st - tong ‘ h ~. 
4 . ‘ j 4 ‘ 


BS 


~~ under the border (outside), pull it through, 


again lapping it over the bow three times, 
are and then under the border at the right- 


hand side; pull it through, lap it over 
for the third time, and leave it outside 
_ the border hanging down. . Next twist the 


bow rod top first pulled through, and lap 


it round the bow by the side of the second 
















Fig. 


Fig. 24.— 
Rails Nailed 
On 


Fig. 20.—Legs Nailed 
_' to Bars | | 


ma: ; it is worked three times 1xcross the 
bow (three laps each time, of course), and 
then it is pushed in between the two rods 
and its own butt, where they go through 
the border (outside) ; both the tops are 
pulled tightly down and cut: off close. 
Fig. 15 explains the method of working the 
handle, and Fig. 16 shows how the rod bp 


(Fig. 15) is turned back at the second turn - 


across the bow. 


BASKET AND WICKER WORK. 





Fig. 25.—Fixing 
Rush on Bow! 


Fig. 22.—Lapping Rush 
Round Legs 
\ 
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_ Flower-pot Stand.— To make the 
rustic flower-pot stand (Fig. 17), three 
long buff two-year-old sticks about 3 in. 
thick at the butt end, some rush plait, a 
round wood bottom, a few fine wire nails, 
and a cane about 3 ft. 6 in. long and from 
2 in. to 4 in. thick will be required. The 


round bottom, 44 in. in diameter, can be 


Fag pees 
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Fig, 19.— 
Cross-bar : 
Nailed to Leg “ 






° rat x G 
ES eg ig. 21.— Measuring 


, Fi 
ing the Bow | for Depth of Crossing 


easily’ made from a piece © 
of 4-in. board. 
For working, a sitting 
board 3 ft. 6 in. long, 1 ft. 
10 in. wide, with cross- 
pieces underneath 14 in. 
thick, is generally used, 
but this can be dispensed 
~ with if the work-room has 
a boarded floor. In this 
case a workboard the same 
length as the sitting board, 
but for furniture work 
about 2 ft. 6 in. wide, and 
a strong’ box about | ft. 
6 in. long, 9 in. deep, and 
7 in. wide, can be uscd. 
Laying the box on _ its 
side,, turning it upside 
down, or standing it on end, enables the 
worker to sit at different heights BOGE G 
ing to the work in hand. | 
Take one of the sticks, and cut off 2 in. 


or 3 in. of the butt end (thick end) with ~ 


the shears or a small saw. This is done 
because willow sticks will usually be found 
to be split for 1 in. or 2 in. up the butt. 
To cut a large stick with the shears, take 


hold of the butt end with the left hand, 


~ stand. 
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then, kneeling on the right knee, and 


with the shears in the right hand, put 
the blade underneath the stick at the 
place where it is to be cut, press down 
the top handle, and at the same time 
gently pull the butt upwards with the 
left hand; a clean cut should be the 
result. Next cut a length eof 2 {29 -1n, 
and a length of 1 ft. 3 in.; also, if there 
is sufficient left, four pieces 8 in. long. 
Divide the two other sticks into the same 
number of pieces, and there will be three 
legs 2 ft. 9 in., three cross-bars | ft. 3 in., 


and twelve short rails for the bowl of the - 
If they are not quite straight, 


_ they must be straightened with the iron 
or commander. To do this, hold the 
stick in the left hand, with the bent part 


A (Fig. 18) pointing away, slip over it the 
ring of the iron, and by pressing down the 


end of the iron with the right hand, force 
the stick into shape. 
and commence a little above the bend. 


At each time of pressing, let the ring of 


the iron slip a little farther down, or the 
stick may be broken. If the sticks are 


very dry, soak them for half an hour 


before straightening. 
Next make a mark on the three legs 
4 in. up at the thick end, and lay one 


flat on the workboard. Then nail one — 


of the cross-bars across at the height 
marked, letting it project over the leg 


14 in. (see Fig. 19), the main portion being 


-on the left-hand side of the leg. Clinch 
_ the nails, which should be 14-in. fine wire. 
Then do the same to the two other legs, 
‘making them the same length. Then nail 


all together as shown in Fig. 20. To do- 


this, nail the bar of B into leg co, and, 
letting the bar D rest on the workboard, 
nail the bar E to the leg F. Repeat at the 
other corner, letting the loose end of the 
bar come underneath the end of. the 
cross-bar, which should be first fastened 
to the leg. The best way to do this is 
to sit flat on the board, and use the legs 


- for holding the sticks firm. Now take 
hold of the three legs with the left hand — 
_ as shown at G (Fig. 21), letting them fall 


one round the other. Then in the right 


hand take the yard stick H (a willow with 


the inches cut in makes a good one), 
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| place the cad in the Hollow opined ie the § * g 


up or down as may be required. Then, 


J into F (Fig. 21), and through C ne Jy a 


down the leg six times in all, then take two 


from F to J, doing that in four laps, twice 


them all, then come down leg c. On 
reaching the cross-bars, nail the rush to 


Do this very gently, the leg underneath, so that the end will b 


- both hands, the thumbs extended anc 


with 3-in. nails, to make a bow or hoop 
lin. from the top of each leg stick (inside' 
tance apart round the bow. Then place 
the wood bottom inside the legs and fasten 


nail through each leg. 

































crossing of the sticks, and measure 1 ft. 
1-in. to the top of each leg, gently picking 


holding very firmly, put a nail through — 


and then through F to c. . 3 

Before making the top or bowl of the 
stand, it is as well to lap the legs and cross- 
bars. To do this, start by nailing the rush 
to the-leg F (Fig. 22), just where the legs = 
cross one another. Take a running lap — es 2 


turns round the leg and ends of the cross 
bars together. Then along the cross-ba 


round the ends of the bars and leg,. and Ba 
then up the leg 5. On reaching the junc 
tion of the legs G, go three times round 


under the two laps that have yet to be 
placed on. Next push the end of the rush 
under that already on the leg J, fasten 
with two small nails (3-in. fine wire should — 
be used), lap along the bar to the ae C 
and two laps round the corner. 


ie. years old, after soaking for abou 
four hours, but a piece of cane is recom 
mended for a beginner. Grasp it with 


nearly meeting (see Fig. 23). Bend round — 
into shape, thumbing it all round, and cut - 
a long slipe (the trade term for a long : 
slanting cut) at each end, inside at one end 
and outside at the other. Then nail 
together over the iron placed on the knee 
104 in. in diameter. Next make a mark 
and nail the bow just below the mark, — BY 

seeing that each leg stick is the same dis- _ : 


6 in. down below the bow, by palate, a K 


The a in. rails can now - be attached. 
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ped tances apart with the tops Paice lin. N, push oer swgies the bow and outside 
above the bow (see Fig. 24). First nail of the rush K, nail between the rails n 
into the wood bottom, using l-in. nails, and 0, and repeat the process all round. 
Ee turn the stand. so that the legs are away The rush need not be pulled right through, 
_. from the worker, place the beating iron but only far enough to nail into the 
on the knees, and nail the rails to the bottom. Fasten to the tops of the rails 
bow. Next nail the end of a piece ofrush, with a l-in. nail. Then nail a piece of 
_ long enough to go twice round the bowl rush round the rails where they fasten 
ah the outside, to one of the leg sticks into the bottom. This will cover the 
? in. from the bow kK (Fig. 25). Take it ends of the rush, and give a better finish. 
Sent round at the same height, tacking Trim off all loose ends, wash, and when 
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eek 
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E it on every other stick. Then go round thoroughly dry, give a coat of brown hard 
_ again below the first round, pushing the spirit varnish. A cheaper Stand is made 
ends under so as not to be seen from the-_ by using lighter sticks, making the bow 
ie outside. only 84 in. in diameter, and putting three 
bs: Lay. the stand across the knees, with the _ rails instead of four between the legs. 
Z _ bowl to the right-hand side, take a long Very common ones are made with only - 


piece of rush, push the end from the inside two. rails between, and the legs 3 in. 

3s of the bowl under the bowl x (Fig. 25), — shorter. 

outside the two rounds of rush k, and nail If the buff sticks cannot be obtained; 
to the wood bottom between parts mM white ones dyed by dissolving a little 


for ae 


Pe! 
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3 and nN. Then pull fairly tight, and carry bismarck brown in hot water and pouring 
eS - over the top and outside edge of the rail it over them peaks a good substitute. 

3 Cleaning Wallpaper | 

= - BREAD is commonly ‘used for cleaning treated separately. Where these are not. 
wallpaper but bran or fine sawdust is very bad, or have been recently formed, 
es even better. A dry flat sponge will also the following simple method is “almost 
= be needed for rubbing it into the paper. always a success. Fold over several - 
4 _ Make sure that there are no hard, gritty thicknesses of brown paper, like a pad. 
a places on the sponge, and see also that the Then place these against the grease spot, 


bran or sawdust is free from sharp pieces. and hold a hot flat-iron on the top. One 
It is not a bad plan, especially with saw- or two applications should draw the grease 
a dust, to pass it through a fine sieve, and right away from the wall covering into 
ein: this way get rid of any small chips of the brown paper. With a very deep- 
= wood. Spread a dust-cloth on the floor seated grease spot the above method may 
just below the part of the paper which is not be completely successful; even if 
2 to be treated. First of all dust the sur- some of the marks disappear there may 
= face of the paper very lightly with a still be an ugly patch left behind. Some- 
feather brush to remove all the larger _ times if the spot is dabbed with pure ben-. 
_ pieces of dirt. Then spread some of the — zine or with petrol (both of them dangerous 
bran or sawdust on to the sponge, and rub to use close to a light), the spot will finally 
_ the paper briskly. Renew the treatment vanish, but a better way is the following : 
if necessary. Mix some fuller’s earth or pipe-clay into 
‘The bran or aedust should not be neal a paste with a little water. Then care- - 
_ twice over, seeing that if it is dirty it is fully plaster this over the grease spot, and — 
eticly to smear the paper. — allow, the material to remain until it is- 
> - This method will clear away all ordinary quite dry. At the end of this time the 
3 dirt from wall coverings, but it has no stuff may be removed, when it will be 
effect on Ereane spots, These must be found that the grease has been absorbed, 
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-HextToGrapuHs or jellygraphs afford a 
convenient means of duplicating written 
matter, They are of two main kinds, the 
gelatine and the “ putty.” 

The Gelatine Hektograph.—To make 
a gelatine copying pad, soak in cold water 
2 oz. of pale gelatine glue until it has the 
appearance of a thick jelly; then place 
it in a piece of fine muslin, and squeeze 
away any surplus water that has not been 
taken up by the glue. This should be 


put in a thick earthenware vessel with ~ 


10 oz. of glycerine, and should then be 
placed in an oven and simmered with a 
gentle heat, stirring at intervals to prevent 
burning to the bottom of the vessel. After 
thorough mixing, add 10 drops of oil of 
cloves, which will prevent the prepara- 
tion turning mouldy. The mixture should 
next be poured into a shallow tray 12 in. 
square, with sides 1 in. high, and stood in 


a cool, level place so that the surface of — 


the pad will set evenly and entirely free 
from blisters. It generally sets in about 
four hours, when it is ready for receiving 
the copying matter (which must be written 
‘with a special ink). “ Before using, rub 
the surface of the pad with a damp sponge, 
then place the written matter gently on 
the pad face downwards. The paper 
should be gently rubbed, and allowed to 
remain for a few minutes. On removing 
the paper there will be found on the*pad a 
perfect impression of the written matter. 
By simply placing a blank sheet of paper 
on the pad and. lightly See the tees 


Making and Using 
Hektographs 


then be remelted over a slow fire or oven, © 
-and if the mixture assumes a blue colour © is 


‘shallow dish, and skim any scum with the — 


gelatine, and other ingredients i in POR Ores 


eine Another Kind of Hektograph. —There 


over fhe ack: there will be found an 
exact facsimile of the original copy. — 
When sufficient impressions have been 
taken from the pad, the surface should be — 
washed ‘with a sponge until most ofthe a 
ink has disappeared. The pad— should <i 


a little whiting, which takes up the ink) é. 
stains, may be added. * re 

Another recipe for hektograph com- | 8 
position is: Take 160 parts of gelatine, 
250 parts of water, 600 parts of glycerine, 
and 250: parts of white sugar; heat ant idk 
mix as already described. acs 5s 


-Non-glycerine Hektograph. —Itis pos- 





_ sible to do away with the most expensive — 4 


of the usual ingredients, the glycerine. — 
A good recipe is: Leaf gelatine, 1 part by a 
weight; water, 5 parts by measure; 
golden syrup, 8 parts by measure ; e car: 
bolic acid (10 per cent. solution), 3s part 
by-measure. Break the leaf gelatine into — 
small pieces, soak in the water for about 
thirty minutes, heat in a water-bath until 


‘ oi ? 
sa aoe sd 


dissolved, add the golden syrup and acid — ‘ 


Es 


preservative, filter through fabric into a 


edge of a clean piece of paper. For a ee 
10-in. by 8-in. dish about 24 oz. of the ‘ 


li 







tion, will be about right. 


is on the market a successful hektogras >a nm 
copier known es the “ Plex.” The fol- — 


lowing recipe is not actually f for the “Plex” « 4 


« 


: peeponviols but for something resembling 


~ 


: Best gelatine or glue | part is soaked 


4 Pant in-cold water and the excess 


of water poured off. The glue is then 
_ warmed on a water-bath with the addi- 


tion of 10 parts of glycerine, to which 
may be added 4 to 6 parts of finely pow- 
“dered heavy spar and 1 part of dextrin, 
the whole being thoroughly mixed, with 


; ~ constant stirrmg. This molten PRE 


Ny 


is poured into a shallow metal pan or 


_ box of tin or zine and allowed to cool, when 


it should possess the tough, elastic con- 
sistency of a printer’s roller. The letter 


_. or sketch to be duplicated is then written 
~ or traced on a sheet of heavy paper with 
- an aniline ink. When this is dry, it is 
laid inked side downwards on the gelatine 


of the ink. The blank sheets to receive — 
~. the copies are now laid one by one on the 


4 


-—- 


; 
- 
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plate and subjected to moderate and 
uniform pressure for a few minutes. It 
may then be removed, when a copy of the 
original -will be found on the gelatine, 
which will have absorbed a large amount 


gelatine plate, subjected to moderate 
pressure over the whole surface with a 


~ wooden or rubber roller, or with the hand, 


and evenly stripped off by inserting the 
nail under one of the corners. If this is 
done too quickly or roughly the com- 


- position may be torn. From 40 to 60 


hs ; 
+ manner. 


legible copies may be produced in this 
When the operation is finished 


the plate should be sponged gently: with 


P= 


} 
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water and the ink remaining on the surface 
of the gelatine soaked out. The super- 
- fluous moisture is then carefully wiped off, 
- when the plate is ready for further use. 


‘Lhe ‘Putty ’? Hektograph.—A simple 


“mixture of glycerine and very finely- 
ground whiting extremely well kneaded 


has been recommended ; but in the course 


1 


\ ae 


x: . 
ah 
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of considerable experience by different 


‘people the results obtained have been so- 


uneven (due, possibly, to variations in the 
purity of both of the materials and the 
_ fineness of the whiting) that readers are 
not advised to spend much time upon it, 
“success being so uncertain, 

Hektograph Inks.—The following is 
typical of published recipes for hekto- 
graph ink: Take } oz. of aniline black 


a. 


a 
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(soluble in water), 2 oz. of Mthoist at 
spirit, 2 oz. of water, and 4 oz. of glycerine, 
and warm until the colour is properly 
dissolved. Coloured inks may be made 
with the ingredients mentioned, simply 
by varying the colours. For red ink 
eosin should be used, and for green ink 
methyl green. The trouble about such 
inks is that they dry far too slowly, due to 
the presence of glycerine. This compound 


is somewhat hygroscopic, and ink con- 


taining it would only dry moderately 
rapidly on papers which were unglazed 
and absorbent. True hektograph inks 
consist of alcohol-water solutions of var- 
ious coloured aniline dyes, and are some- 


times thickened up by the addition of 


suitable quantities of gum arabic. The 
following recipes for hektograph inks are 
said to be very efficient : (1) One part of 
methyl violet is dissolved in 1 part of 
methylated spirit and 8 parts water, and | 
the solution used in the ordinary way. 
(2) Five parts of methyl violet are dis- 


solved in 5 parts of alcohol and 35 parts 
_of water in which 5 parts of gum arabic 


have previously been dissolved. Other 
suitable aniline dyes could, of course, be 
used in place of methyl violet. (3) The 
following are improved glycerine inks : 
Dissolve 1 part of methyl! violet in 8 parts 
of water, and add 1 part of glycerine. 
Gently warm the seelgs for one hour, 
and when cool add 4 part of alcohol; or 
take methyl violet i part, water 7 parts, 
and glycerine 2 parts. 

Using Copying-pencils instead of 
Ink.— According to Mr. J. W. Purvis, — 
copying-pencils are effective, but only 
applicable to hektograph flexible gelatined 


copying sheets (sheets of absorbent paper 


immersed in molten hektograph composi- — 
tion once or twice and allowed to dry). 
Many pencils have been tried with vary- 
ing success, and Mr. Purvis recommends 


the: Eagle Manifold,’ which renders 


fifty legible copies: A rough paper for 
the original is necessary. Better, he says, 
is a non-absorbent material such as acid- 
etched ground-glass. Care must be taken 
to secure good contact all over the surface 
of the jelly. The ground-glass should be 
left in contact for fifteen minutes or more. 


Laying Tiled Hearth.—Hearth tiling 
is the simplest form of tiler’s work. In 
new buildings, where there are many 
hearths to lay and stones to fix,.it is 


better to lay the hearths before fixing 


_ the stoves. The hearth_is often enclosed 
with an oak border, 2 in. by 3 102, which: 








finishing this border before the size of the 
tiles can be ascertained must often lead 


is glued and rebated to floorboards, as ; 
at A (Fig. 1). The custom of fixing and = 


to unsatisfactory results. The 3-in. tile a 
as supplied by different makers shows con- — 
sider le” variation in size, and should : 

- the tle run small, — 
' some 242 in. for. 2. 4-ft 
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SAE ee tt. hearth, fillin 
out to the border be Ze 
neat cement, as shown 

at B (Fig. 1),> would — 
be necessary. Again 
should the tiles oe 
trifle. large. say 32,1 
in a hearth — of 


resorted to. The writ 
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has seen finishe 












































hearths in which eg 
the. cutting had _ bee 
done at one end, i 
_ stead of working fro: 
the centre, the result 
being very unsightl 
The effect is decide 
apple when t. 
lines of a stove sho go> 
a) much larger. piece 
_ tile on one side than ~ 
on the other. Tt~. is 
much better to lear ave 
the borders. until 
tiles are  delive 
‘The tiles can then 
laid out as shown | 
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Bg 3, aay the internal measurements | 
for the border taken from them. 


E portland cement. When this material is 
3 quick-setting, it is customary to kill it 
_ by disturbing the initial “set,” and re- 
F mixing with water into a plastic condi- 

tion. This operation greatly retards the 
setting, and thus gives more time for the 
execution of the work. The floating of 
E the cement bed to-receive the tiles must 
Es _be done with care in order to secure a 

perfectly. plane surface. Fig. 2 shows a 
% traversing rule with the extreme ends cut 
away to a trifle less than the thickness 
of the tile. The cement should not be 
very wet, but of such consistency that it 
= can be spread out fairly level with the 
Ee zewel. The borders being used as. a 
_ sereed, and the rule worked from side to 
side, the bed can be laid with accuracy. 
- The bed for the back hearth can be 
ax worked off the front; and this method, 
_ though it may appear to be rather trouble- 
some and expensive, is justified by the 
results. The method of measuring the 







oy Fig. 3. - 

“The tiles should be thoroughly soaked 
in water, and allowed to drain before use. 
E The laying can be begun by putting the 
Ec tiles lightly into position, working from 
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fee 


the centre so that any cutting necessary 


may be done at the borders. In no cir- 
cumstances should the tiles in the centre 
be cut. Indeed, where, as in the more 
Be _ expensive patterns, there is a centre- -piece, 
S cutting is impossible, as the fixed piece 
_ must be laid exactly central. The cutting 
_ is done with a hammer and a small chisel, 
3 the glazed portion being first carefully 
— cut through. Any rough edges can be 
partly chiselled off, and, to make a snug 
_ fit, can be rubbed on a piece of stone with 
e sand and water. Only sufficient tiles 
_ should be laid (see Fig. 1) to support the 
_ stove; the remaining part of the back 


> 







_ the. tiles can be filleted round to nee 


oan 
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The tiles should be bedded in neat. 


tiles for the fixing of the border is shown 


hearth may be filed out with compo or 
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tiles eee to the bed, and to place them 
in a horizontal plane by rubbing them 
‘with a gyratory motion. The beating and 
rubbing have the effect of bringing to 
the surface any superfluous water, most 


of which can be wiped off with a cloth, 


while a little dry cement sprinkled over 
them, and worked over the surface with 
a piece of old rag, will quickly absorb the 
rest, and fill up any joints which may 
happen to be a trifle large. The tiles can 
now be cleaned off and the joints raked 


ey 


Fig. 4.—Wood Figs. 5 and 6.—Wrong 
Pat and Right-Methods of 
Jointing Tiles 
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Fig. 7.—Method of aa Bed with Curb 
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| Fig. 8.—Fixing Marble Curb to Concrete 


out. Sometimes this latter operation. is 
left undone, with the result that, as shown 


in Fig. 5 (where the cement fills up the 


bevels), large and unsightly joints are 


made where small and neat ones should 
be visible. 


A small or defective tile can 
now be readily seen, and can be easily 
taken up with the blade of an old knife ; 
or any irregularity in the joints can be 
attended to. 

The advantages gained by laying the 
hearth first are many. Foremost among 
them is superior finish ; and the stove has 
a level bed to stand on, instead of being 
packed up on several pieces of slate, an 
operation that is not performed without 
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difficulty. In laying the hearth last, 
these pieces of packing have to be drawn 
out, and tiles placed under. If the stove 
drops a little, another difficulty presents 
itself, some of the results being that the 
economiser is useless because it does not 
fit, that cutting. becomes necessary, and 
that the tiles in juxtaposition to the stove 
are not level. The increased gase with 
which the stove-can be fixed reduces, of 
course, the amount of movement upon 
the tiles, and by laying an old ‘drop-sheet 
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Fig. 9.—Common Arranée- 
ment of Wall Tiling 
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Fig. 12 
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Figs. 12 and 13. — Two. 

Methods of Bonding ~ 
Internal Angle 
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bedding of the curb to floorboards is — 
objectionable, as the slightest vibration — 
breaks the joints and in a short time re- 
construction becomes necessary. In lay- © 
ing a tiled hearth in an old building, it — 
would be very expensive to reconstruct — 
entirely the trimming joist to the first — 
place. The difficulty may be met by — 
having the curb in one piece. In new ~ 
buildings, when it is known that curbs are — 
to be fixed, the trimming could be kept — 
back sufficiently for the bedding of the — 
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~ Figs. 10: and 11.—-Two 
Methods of ‘‘ Breaking ” 
the Joints 





or pieces of board across the hearth, all 
scratching can be avoided, thus over- 
coming the chief objection to laying the 

hearth first. . : 
The Curb. — It has become quite 


common to enclose the hearth tiles with — 


a marble curb. Where the fender is 
fixed a little below the floor-line a slight 
- difference is necessary in the method of 
screeding. Instead of making use of the 
floor, two pieces of wood are bedded level 
to the required height, and cement is 
filled in between and finished off with a 
straightedge or traversing rule (see Fig. 7). 
The screeds can then be taken up, and their 
position filled in with cement. The 






curb should be squared from the mantel- | 
piece and bedded in the cement, the joints — 
being made in plaster, with the addition, _ 
if required, of a little colouring to match. — 

Wall Tiling.—For all kinds of wall - 
tiling the preparation of the surface to — 
be covered is a detail that will well repay 
careful attention. When the tiles are to 2 
be fixed on brick walls, the joints must be _ 
raked. out and the wall well brushed in — 
order to form a good key for the cement — 
rendering, which should be about # in. | 
thick, and composed of 1 part clean sharp 
sand to 1 part portland cement. The — 
rendering, when finished with the floating — 
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¥ Pale: should be left rough te make a good 
key for the bed of the tiles, and this is best 
a accomplished by brushing over the surface 
with a stiff broom when the water has 
- gone off. It is also advisable that the 
2 wall should not be floated many days 
before fixing the tiles, as the bed will 
combine much better with the rendering 
if the latter is not thoroughly set. 
For the more elaborate patterns of 
wall tiling a large-scale working plan 
_ would have to be prepared ; but assuming 
that the tiler is left to his own resources, 
~ let him begin by taking the 
height and width in order to 
% ascertain the best method of 
filling in. If the width of — 
S surface allows of the tiles 


operator working downwards, the filling 
is taken to the lowest part, and, by gauging 
up the size of tile from the floor, all cut- 
ting can be done in one course, unless 
the floor surface is at an exceptional 
inclination. 

Before the fixing is begun screeds 
should be fastened to the wall and the 
tiles sorted over, as they will be found to - 
show slight variations in size. The sorting 
is best done by holding one tile upright 
with the left hand on a level surface and 
placing the tiles one by one against it. 
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filling in without the use of 
halves, he would fix the 
tiles with their vertical joints 
3 carrying an unbroken _ line 
_ from floor to ceiling, as shown - 








in Fig.-9. Jf half-bond is 
required the use of half tiles 
is resorted to, and each alter- 
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nate course is started at the | 
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extreme ends with one, as 
shown in Fig. 10. Again, 
_ should the surface fill out to 
a -half-tile, or a little under, 
xs the ehecinte courses would 
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- be commenced with a half-tile 
at one end and finished with 
__ awhole tile in the same,course 
_ at the other end (see Fig. 11). 

When the tiling is continued to another 
wall, so that an internal angle is formed, 
the work is bonded in as shown in Figs. 
12 and 13, and this must be allowed for 
in setting out, and a corresponding deduc- 
tion made in filling out the tiles. The 
height between floor and ceiling should 
~ next be taken, and the work set out for 
any cutting that may be necessary in 
- consequence of the irregularity of the 
 floor-line, the cut tiles being placed in 
_ the first course, where they will be least 
- observed. It is also necessary to test 

the ceiling line with respect to the finish 
of the tiles ; and should this line be found a 
trifle out of level, the work can at times 
i be eased a little to avoid cutting. The 
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Fig. 14.—Height of Tiling Set Out in Bays 


when differences are easily detected. If 
~ those that are of nearly uniform size are 
kept together, the horizontal and vertical 
lines will be much better kept than they 
would be if the tiles were fixed without 
sorting. ‘The number of courses that the 
small and large tiles respectively will fill | 
should be noted, as the screeds must be. 
fixed to the wall at such distances as the 
tiles will fill out accurately. Wrought 
batten is generally used for the screeds, 
the thickness being equal to the tile plus 
the bed ; and they should be fastened to 
the walls with nails of sufficient length 
to obtain a firm fixing, while allowing 
enough to protrude from. the screed 
to admit of drawing with pincers. If 
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this method is adopted, the nails can 
- be withdrawn and the screeds struck 

without flushing or detaching any of the 
tiles. Both these accidents are common 
when the screeds are removed by prising 
with a chisel. The first screed is fixed at 
the level line, and another fixed according 
to the dimensions of the tiles, at a height 
- of, say, 2 ft. 6 in. above it, and so on 
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‘Fig. 15.—Screeds Fixed for Centre Panel 


until the height is set out in 
bays as shown in Fig. 14. The 
screeds should be kept perfectly 
level, and plumb from top to 
‘bottom, for on their fixing will 
depend the expedition and neat- 
ness with which the work will 
finish. 

The tiles are thoroughly 
soaked in clean water and 
allowed to drain. They are 
bedded in neat cement. The 
fixing can be begun at the 
bottom, fillmg in _ between 
screeds ; and by the use of a 
small straightedge, as shown 
at A (Fig. 14), the work can be 
kept plumb and the courses 
finished level. 
great care should be taken to set out 
the bond correctly, for any mistakes are 
irreparable without undoing the work. 

It is advisable to regulate the work so 
that the screeds can be removed on the_ 
following day, when the bays can be 
filled in and the work completed, all 
damaged tiles being reserved for the cut 
course at the base of the wall. With 
walls. of small dimensions, it is usual 
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the arrangement of tiles as shown on the — 
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to cut the first course in level, and keep _ 
fixing upwards without using screeds. — 
In these circumstances, the tiles are i 
plumbed up at the two ends, straightened _ 
through horizontally with the straight- — 
edge, and frequently levelled through. — 
In ali cases the screeds are fixed to suit 
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supplied to the workman. When 
a panel is centrally fixed above a 
dado the panel is sometimes fixed — 
first; but in any case accuracy in — 
fixing the screeds is the essential 
point for attention. Fig. 15 shows | 
the method of fixing screeds for a — 
centre panel which will be fixed 2 
last. At times it is possible to— 
secure the services of a carpente 
who will make a frame with screed 
to the dimensions required ; other 
wise the worker must construct — 
and fix for himself. The screeds, 
when fixed, should be carefully 
7 iin ae 


plan 
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compared with the drawing, to ensure — 
fidelity in every detail. The sides should — 
be plumb, and the horizontal screeds 
tested to see that they are at righ 
angles to the vertical screeds. The same 
remarks apply to dados. The work is 
picked out, horizontal screeds are fixed — 
level and parallel, and, where a series — 
of small panels are inserted, a vertical — 
screed is fixed occasionally as a check. 
When the work is finished the tiles — 
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x can be eons off in the Sead way; + future 
- cleaning is done with a sponge and clean 
< porate polishing with a dry cloth. 

~The inexperienced workman will find 
it far more difficult to fix the ordinary 
 6-in. glazed tiles to a diagonal pattern 
oo ig. 16) than to a square. 
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has to be sacrificed, and therefore greater 
_ skill is- necessary, a and far more attention 
must be paid to the work during con- 
_ struction. The fixing is begun by bedding 
the first course of diagonal halves per- 
. Brocily level. 
out the wall as shown in es 16, and to 
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In the wheelbarrow shown in side cleva- 
Be tion by Fig. 1 the greater part of the load 
: is carried over the wheel, thus taking 

much of the weight off the worker’s arms. 

The barrow i is subtly shorter than usual, 
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BUILDING: a WHEELBARROW 


The valuable — 
assistance derived from the use of screeds - 


It is then advisable to space © 


V7 


drop vertical lines from the ceiling to 


the apex of the tiles, as AB. The work is 


kept plumb, and course upon course is 
taken up, always easing the tiles slightly, 
if required, to keep the apex upon the 
vertical lines AB. The elevation of the 
tiles will then carry imaginary vertical 
lines cutting through the angles of the 
tiles in each course ; and the hypotenuse 
lines will beJess broken than if the work 
were executed without. the perpendiculars. 
An important point that cannot be too 
strongly insisted on, is that the bedding — 
must consist of exactly the right quantity 
for each tile. 


: oe a Wheelbarrow 


and narrow enough to pass through a 


2 ft. 6 in. doorway, this, together with the 


deep sides, being desirable features for 
ordinary use. Figs. 2 and 3 are back and 
front elevations respectively. Fig. 4 is 
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Fig. 3. Front Elevation 
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a plan as seen from underneath, and Fig. 5 
is a sectional elevation of the body. ‘Fhe 
frame should be of oak or ash, and the 
panels and bottom boards of elm or good 
red deal. The two strines A (main side 
members or‘ soles”) are 4 ft. 1 in. long 
by 22 in. _deep by 2 in. thick; the two 
sloats.(‘ slots,” “‘-swords,”’ or cross rails) 

B 1 ft. 104 in. and 1 ft. 73 in. long respec- 
feels by 28 i in. wide by 1$ 4 in. thick ; ue 
legs o 2 ft. "Oh in. long by 2 in. by 2 in. 
and two standards bi 1 ft..83-in: ane Be 
14 in. by 13 in. 

“The bottom frame is 1 ft. 3 in. wide | 
over the strines at the front, and 1 ft, 9 in. 





at the back of the hind sloat. 
on the centre line of the plan, from the 
front end of the strines to the front sloat, 


The length 


1 ft. 02 in.; over the sloats 1 ft. 34 in. 
from the hind sloat to the end of ‘the 
handles 1 ft. 8in. The strines and sloats 
are let into each other + in. so that the 
latter stand 3 in. above the former to 
come level with the top. of the bottom 
boards, which run crosswise between. the 
sloats, 
with ;5,-in. bolts. The legs and standards 
are got out to the side splay obtained from 
Fig. 6; this splay is 5 in. in | ft. 54 in. 
The legs are tapered to 12 in. by 1? in. at 
the bottom, and 1#in. by { in. at the top, 
the standards also tapering to ¢ in. thick 
at the top. The legs ae fixed to the face 
of the strines with 3-in. bolts, and the 
standards with ;°,-in. bolts: 

When setting out the side panels, the 


the frame being fixed together. 
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taken from the side line on the plan, 
and the height or width of the board from 
the side-splay line (Fig. 6). 
are all # in. thick, the wack panel £, 11 in. 


wide, being housed ;8;,in. into the side 


panels and nailed in position, being 
strengthened with corner plates at the 
top. The raised front is fixed to 1}-in. 
by 2-in. fillets screwed to the side panels, 
the board F being 3 in. thick, and the ee 

one G ? in. thick. 
A ;-in. long- bolt # Senile across the 
front of the body, under- 


inside pressure. 
panel J, 104 in. wide, slides 






~ 


ping the load. This panel 


_ back to prevent its  split- 
ting. At the front, a half- 
round strap-bolt x is fixed- 
to the inner side of the side | 
panels with screws, the bolt 


pia Spe ee Sd 


‘strines and trunnion blocks. 
The trannion blocks L are 10 in. by 
24 in. by 2 in., their back ends being fixed 


aan screws, and the trunnion holes lined a 


with iron tubing. 


‘The legs are strengthened with stays M 


of ;’;-in. round iron, the lower end being — 
welded to the hoop on the leg. 


It is best to buy the wheel from a 


wheelwright. It is 1 ft. 6 in. high “in ~ 
the wood ”—that is, without the tyre ; 
nave, 1 ft. long by 31 in. by 34 in.; 
spoke, 34 in. by 14 in. 


The panels — 


_— 


Ss - neath the board G, embrac- — 
‘ing the side panels, to resist 
The front 


) Hoeven fillets. and can be ~~ 
‘taken out to facilitate tip-~ a 


taking the front end of the — 


one a = 
> and the Shee one — 


11 in. by. 11-in. ; ig tatige. 24 in. by 24 in: a 


tyre, 1? in. by 3 75 In. ; trunnions of 3-in. 
iron. The wide spoke is mortised through 
the centre of the nave and the square 
spoke at right angles, the wide spoke being 
then dressed to 14 in. in width at the ends 
where it enters “the felloes. The tangs 


be ¢ in. in diameter. 
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ca) he Gramophone: The 
3 Machine and Its Cabinet 


THE disc type of talking machine com- machine called the gramophone, in which 
monly known as the gramophone is now the record is a disc. 
&=- to, be .found in eo (ae 
= .the-majority Of pee ee sos | iy tee Tenge : 
homes. It was ee ee ee ee ad, ey : 
originally the in- 
vention of Mr. 
=H: Berliner, ‘of 
~ Washington, 
ees U.S.A, and its: 
then purpose was - 
to demonstrate 
Prof. Bell’s dis- 
covery that the - 
vibrations 
caused by any 
series of sounds 
could be ‘“‘ writ- 
ten’ by >a 
vibrating point 
on a suitable 
material, and the 
same series — of 
sounds repro- 
duced by another 


oe Te 


yet 
~ = 
* 


ss ca, ieee 


" +. ee Se is 





--point travelling : 
: over the inscrip- 

tion so ° made. 

* As most readers C 
e are aware, the. = 

modern talking Fig, 1.—Gramophone (Horn Removed) 

machine -is of | . 


i. . two distinct types —the “cylinder” — It is not proposed to discuss the phono- 
machine, known as a phonograph, in- graph or cylinder machine in this chapter, 
oe vented by Edison, in which the aan since it tends to be used less and less, and 
is cylindrical in shape, age the * dise during the last year or so has been left 
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Figs. 4 and 5.—Two Views of Gramophone Sound-box 











2 Tr 
z iets Behind by its rival tha gramo- 
phone. In both types of machine, how- 


ever, the essential principle is the same, 
: namely, a 
Fane like composition is rotated under a needle- 
point, the needle running in a continuous 
* _ trough that is smooth but waved. This 
pe ronan or line was originally engraved upon 
_ the record by the action of sound waves, 
and it now imparts to the needle a series 
of sidewise movements which are con- 


caused to produce sound waves resembling 
those that originally impressed them- 
selves upon the record. 
The modern gramophone is truly a 
ee lene. ror grapho, I write, and 
pete sound. The original gramophone 
~ etched’ its records on an acid bath; and 
~ the original phonograph indented its 
: records on a metal foil. But, nowadays, 
any disc machine is known as a gramo- 
phone. 





> 

bo 
ee 
Sey 
. 


a 


7 Fig. 1 is a photograph of a typical 
~ gramophone, minus’ the well-known horn, 
which fits into the aperture indicated by A. 
_ Arecord B is shown in position ready for 
playing; a clockwork motor attached 
to the under-side of the box lid, and wound 
up by means of the handle shown to the 
right, gives a rotary motion to the disc 

~ record, which travels under a needle-point 
Seek? clamped to the sound-box Db. The line 
or groove engraved on the record is of V 
section, smooth’ throughout, but in itself 
sinuous or wavy, and, as the disc revolves, 
the needle is impelled rapidly from side to 
side horizontally, and its movements are 
transmitted through a fulérum to what 
is known as the diaphragm, which may 
be a dise of mica or glass occupying the 
face of the sound-box p. The movement 
of the diaphragm, an infinitely rapid 
vibration, disturbs the air and forces 
sound waves along the curved arm & 
(the “tone-arm ’’), through the joint and 
into the trumpet, which amplifies the 
sound. The tone-arm E (Columbia Co.’s 
ie pattern) i is jointed i in such a way that the 
sound-box is free to move up and down 

or left and right, and the socket to which : 
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‘‘record ’’ made from a wax- 


_ veyed to a diaphragm or drum-head, and ~ 


A TYPICAL GRAMOPHONE DESCRIBED 


on GRAMOPHONE: “THE ‘MACHINE AND. CABINET isl. 


the trumpet is attached can make a — 
complete revolution. Figs. 2 and 3 show 
the tone-arm separate from the machine ; 
at F is attached the sound-box; G is the 
bracket by means of which the tone-arm 
is supported from the side of the case, 
where it is held by two screws with milled 
heads; and A is the trumpet attach- 
ment. Details of the joint are clearly 
shown. Figs. 4 and 5 show the sound- 
box almost full size, this being of the 
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Fig. 6.— eS Diagram of Gramophone Driving 
Mechanism 


Colasabin “Regal” pattern, excellently 
contrived and skilfully made. 

The motor that rotates the disc’ is, as 
already mentioned, screwed to the under- 
side of the lid or top of the box, and is 
wound up by means of the handle shown. 
The ‘vertical spindle driven by the 
clockwork motor projects through the 
lid of the case and carries a blunt brass — 
cone. The baize-covered metal table upon 
which the record lies has a central boss 
projecting downwards, this boss being 
coned internally to fit friction tight upon 
the brass cone carried. by the motor 
spindle ; thus, as the spindle revolves, 


_the metal dise or table revolves with it. 
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On lifting the lid of the case the Sook 
work motor is brought into view (see 
Figs. 7 and 8 and also the diagram, Fig..6, 
in all of which the letter references. corre- 





Fig. 7,—Front View of Gramophone Motor Attached at Top to 


Lid of Cabinet 


spond). While 
its details will 
vary with the 
type and price | 
of the machine, | 
its general ar- 
rangement is 
practically al- 
ways the same. 
A powerful main- 
spring is coiled — 
around a_hori- 
zontal spindle 
enclosed within 
the case H, and 
wound up, by the 
handle, shown, 
through a pinion 
and toothed 
wheel I and 1’. 
This allows of a 
continuous for- 
ward wind, a very great advantage, the. 
handle rotating i in the same direction as the 
first driven wheel m of the train. A click- 
wheel arrangement J prevents the spring 
unwinding when pressure on the handle 
is released. The power of the coiled 
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Fig. 8.—Underneath View of Gramophone Motor’ 2 
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of the mainspring.H), with say sixty-five 


as wheel mM, which will be only shghtly os 
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spring is exerted upon toothed wheel £, 
and the problem that now presents itself 
is how to increase the speed to give 
about seventy-five revolutions per minute 
forneedle-played 
discs, at the 
same time ensur- 
ing that it be. 
uniform and 
smooth. Violent 
variations would | 
be fatal to the — 
effect, and the 
speed must be 
easily control. 
lable simply by 
moving a lever. — 
The problem 1S 
solved by very . 
simple means. 
There is a train 
of gear wheels — 
consisting of — 
three pairs, each 


a ~ 


designed to increase the speed. The 
large wheel K (which is shown to the left _ 

or seventy teeth, meshes with a twenty-_ 4 
leave pinion L, mounted on the same axle 
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smaller than kK. M drives a fifteen or 
eighteen-leave pinion N mounted on 
the same axle as the toothed wheel o, 
of about fifty teeth, which meshes with 
pinion P, that is fast on a horizontal 
axle Q which at the other end drives 
the vertical spindle by means of bevel 
gearing RR. Thus the plane of rotation 
is changed from the vertical to the hori- 
zontal. There is no further gearing to 
increase the speed, but on the vertical 
spindle there is a worm wheel s, which 
meshes with worm T by means of which the 





Fig. 9.—Goyernor of Gramophone 


governor shaft Uis driven. The governor 
(see also Fig. 9) is the most ingenious 
part of the motor. v and Ware two brass 
collars. connected together by flexible 
strips of steel or springs X carrying 
rubber weights y. Since the governor 
shaft is driven by worm gearing straight 
off the motor spindle the speed of the one 
is in strict relation to that of the other. 
The greater the speed of the governor 
shaft the wider do the weights fly 
out, thus pulling collar w, to which is 
attached disc z, and which slides freely 
on the shaft, towards collar v, which is 
fixed to the shaft. In this way the 
friction disc z is drawn up against two 


brake blocks of tough felt a, thus adding 
to the resistance and perceptibly slowing 
the motor. 

The governor is also the means by 
which the mctor is started, stopped and 
regulated. Fig. 10 is a photograph of 
the control levers fitted on the upper 
side of the lid. To start the motor, lever 1 
is pushed over into the position shown and 
in so doing it turns the crank 6b (see Fig. 9), 
which takes the pressure off the spring arm 
c and allows the coiled spring d to pull 
the brake away from the friction disc. 





PE se SEER ORS EGP OLE aE SAG, AR a E 


. 
Se i 











a a ea 


Fig. 10.—Contro]l Levers of Gramophone 


Until this-moment the friction disc has 
been held stationary by the brake, but 
on the removal of the pressure the motor 
at once starts working. The control 
lever 2 (Fig. 10) also acts by applying 
pressure to or withdrawing pressure from 
the friction disc. When lever 2 is moved, 
the semicircular pin e moves the bell 
crank lever f, thus applying or releasing 
the brake, and thereby reducing or in- 
creasing the speed. 

In the event of breakage of the main 
driving spring, a new one is easily fitted 
if the following instructions are carefully 
observed: First allow the motor to 
run down completely (if any power 
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remains in the spring), and then detach 
the motor from the case or framework. 


Proceed to take the motor to pieces, 
separating the frames by removing the 
pillar nuts or forcing out the pegs. 
motion work is taken out wheel by wheel, 
the relative positions being noted. The 
spring is usually contained in a drum, 
on one side of which will be found an aper- 
ture by which the loose cheek may be 
’ prised out, thus exposing the spring. 


-- Turn the axle backwards to detach the — 
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Figs. 11 to 13.—Side View, Front View and Vertical Section of Gramophone Sound-box * 


detent from the inner end of the spring, 
and remove the axle; a slot is usually 


provided through which the detent may 


be withdrawn. The’ fractured spring is 
now carefully removed, levering it out by 
‘degrees until its coils can be cramped 


or wired up. If the spring is withdrawn 


at one operation it will violently uncoil, 
and may wound the hands or damage the 
work. Hold both the drum and the 
spring in a cloth. 
The new spzings are sold oiraeced 
and wired up ready to insert.in the drum. 
Before inserting a wired-up spring, see that 


it is right way about, so that the catches of 
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The 








“tHe cael andl dundls will engage with — 


the slots when the wire is released. Ease — 3 
_ off the wire little by little, pushing the 


spring into the barrel meanwhile ; do not 
release the wire until the coil is as far 
in as possible. 


the drum. When in position, the axle — 
is inserted and turned until the detent — 


engages the spring. The drum is now 
firmly held, and the axle and spring _ 


revolved nati the drum detent finds +e 







YN 
E NN 
2. \ 

S&S 








ie rt 
TENS UNE HLL 
ey 7 


aperture at the outer end si the. spring. 


Before replacing the drum end, eee” 
fill it up with a mixture of graphite and — 


unscented vaseline, forcing the mixture — 
The machine — | 


among the spring coils. 
can now be re-assembled. 

When dealing with springs that are 
not confined within a drum, they should 
be attached to the framework by their 
outer end; generally a loop is irovided = 
to fit one of the frame pillars. 


than the process explained above, the 


Finally, detach the wire, — 
when the spring will at once expand into ~ 
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The inser- — 
tion of this kind of spring is even simpler — 


confining wire being cut after the machine _ 


is put together. After the replacement, — 


—. 


— — - - 


See ne 



































~ ducer.—The sound-box diaphragm of a 
talking machine is essentially the source 


Fe 
3 & "The ae hat Sheaker & or Reus 
= of its voice. ‘The minute inequalities in 


- on of. ‘acd is ee to the ear. 


s Diaphragms — are commonly circular. in 
form, but not necessarily so. 
and elastic solid substance will repro- 
duce sound from a record, but glass, 





eneral use, the two first mentioned being 
the most commonly employed. Discs cut 
rom hard-rolled visiting or playing-cards 
will reproduce sound quite tolerably for 
a time, but they soon “tire.” Even 
mica and glass tire in time. Therefore, 


BR ercieotons dealers 
oS are. often too thin and ee ; an 


ie ie in in. diameter should mot be anes 
han a light visiting-card, and those of 
2 in. and upwards must be proportionately 
a thicker. This applies also to mica and 
carbon discs, although these are more 
= : often of correct weight. A too flexible 
a diaphragm not only. plays feebly, but it 
“blasts ” in the loud passages. A flimsy 


me reflect the light from its disc ; 


be replaced. 


fo but modern disc sound-boxes vary 
in design ; ; among the. simpler ones are 


| those mito which tbe rae is inserted 
x ae 
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a the track of the ee record 


Any thin 


x mica, carbon, and hardened metal: are In 


ae several Soonehs of poe use, it 


with the other. 
attach the disc to the front rubber by a _ 
diaphragm is readily detected by holding 
the sound-box in’ such a manner as to 
the thumb- 
nail should now be lightly pressed. on the 
; there should be but little spring 
1 Tf the latter is “‘soft,” and 
; readily compressed to concavity, it should 


Setting a Siepuiat | is a simple opera- | 


* gut goog se a. 


from the front, it being baoked and faced 


by stout rubber rings. In more elaborate 
patterns it is necessary to unscrew the — 
parts to change the discs. Regarding 
the former, there is little to be said~ 
except that due care must be taken to seat 
the mica evenly, and keep it from contact — 
with the cell. The better quality of — 
speaker must, however, be dismounted, 
and, as typical of its kind, the Colum- 
bia Co.’s “ Regal” sound-box will be- 
taken as an example. This is shown 
photographically in Figs. 4 and 5, while, — 
in addition, full-size elevations and cross 
section: are* presented by Figs. 11 to 13.— 
In dismounting a sound-box of this 
pattern, first withdraw the two screws g 
(their rubber washers are shown in solid — 
black), and take off the flange h. Note 
the rubber insulating ring (shown in 
solid black) between. the flange 4 and the 
metal ring-plate 7, to prevent any wees 


contact between the two. 


Remove three small screws and Atece 
the ring-plate 7 from the body j. Un- 
screw the small central diaphragm stud, 
being careful not to lose it. Now push 


re out the diaphragm & and rubber gaskets 1; _ 
‘The common. glass — 


the latter are, in this case, small-bore tubes, 
and if these-are found to have lost their z 


elasticity, they must be renewed. The 


company supplies spare gaskets, cut to 


exact length and scarfed at the ends, to— 
make a close fit within the cell. 


Similar 
tubing eannot readily be procured else- 
where. Cut the rubber, fit both lengths 


accurately, and insert the new diaphragm 


(of stout, clear, and unsplit mica), set it — 
centrally on the front gasket, and back up 
Some people prefer to 


trace of seccotine, to avert the possibility 
of its coming in contact with the metal 
wall of the cell while screwing the latter 
together ; but it is better not to employ — 
adhesive with this type of speaker. 

_ Now secure the diaphragm finger m to 
the disc by its central screw, and melt a 


fragment of hard beeswax into the joint 


by the touch of a hot wire. Carefully 
re-assemble the rim and body of the’ 


fitting, and the diaphragm should then be 


found evenly nipped between the com- 
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pressed gaskets. In a good light, examine 
the face of the disc, and observe that it 
is not being subjected to any strain. 
Move the necdle-bar. gently to test this. 
If the mica shows convexity or concavity, 
the tension screws » must be carefully 
readjusted until the disc lies flat, its set 
being determined by its own elasticity. 
Unless absolutely necessary, any altera- 


tion of the tension screws should be | 


avoided. If, however, they must be 
adjusted, be sure to slacken one to an 
equal extent with the tightening of the 
other ; half a turn of each screw makes a 
considerable difference in the set of the 
finger end, and a complete re-tuning of 


the sound-box would give some trouble. 
_. The screws’ » and springs 0, combined 


with the needle-fitting p, which fulcrums 
on the two points g, constitute the tension 


Sees 


A ash 8 
Fig, 14.—Ball-stylus for U-groove Discs 
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--arrangement. The needle is held in its 
hole by clamping screw 1. 

Although some brands of needles are 
advertised to be utilised for several discs 
in succession, it is unadvisable to use any 
needle twice. A needle examined with 

a microscope after use shows facets on 
each side. -Such wear cannot be entirely 
avoided; but if employed twice these 
facets will develop into ragged cutting 
edges, the extreme point will break 
away, and the record must immediately 
suffer by the tearing action of the needle, 
now become a scraping tool. Thorough 
dusting of the groove removes the sharp 
grit ever present in the air (particularly in 
dry weather), and also the impalpable 
but destructive powder of hard steel, 
ground from the last-used needle. 

The Pathé and other U-groove discs 
(“phonograph cut ’’) are played with a 
ball-ended sapphire stylus, and the dot- 
and-dash record acts on this in an up-and- 
down, direction instead of by side-to-side 
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_ turned as required. 
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impulses given by thet wavy V-track ; 
their running direction is from the centre 
outwards. In the case of the needle- 





played discs (“‘ gramophone cut ”’), their : 


running direction is inwards to the centre. 
Sapphire is only second to the diamond. 
in hardness, and a ball or button made of 


it will play many hundreds of records — 


without becoming worn. Directly, how-_ 
ever, its high polish is lost, it rapidly 


deteriorates, scraping and damaging the 


track more and more. 

_ Reproducers. employed on U- -groove _ 
discs have ball styli as shown at A (Fig. 
14). When these are set to trail slightly 


(relatively to the direction of the cylin- — 
der’s revolution), as at B, a full half-turn 


will often suffice to present. a new surface. 
When the stylus. is set upright (or 


radially) on the cylinder, no resetting is 
possible, as the bottom of the ball rests 


in the groove, and when worn it must — 
be renewed ‘or repolished. To turn a 


©. mage? tr 


stone in its setting, the lever is removed — 
from the body of the ene warmed — 
t 


sufficiently to soften the cement, the 


stone gripped in small forceps and deftly = 


Remedying Rattle. — A 
occasionally gives trouble by rattling, in 
which case it will probably be found that — 


~ most of the vibration occurs at the central — 


screw, and. is easily remedied as follows : 


First firmly secure the back nut, if any; — 


melt a small fragment of hard beeswax 


round the junction by a touch with a - 


heated wire ; the wax will firmly adhere to — 
the mica and to the metal of the finger — 
disc, consolidating the two for an indefinite: 
time. If the rattle is not at once sub- 
dued. by this, the speaker must be over- 
hauled and ‘the following points given 
attention. 

The mica disc should be stout and sound, 
showing no cleavage laminations. It must 
be of a size to fit easily within the cell, 


and when screwed into position it must 
not touch the metal of the box at any — 
point, but be firmly and evenly gripped — 
The — 


between the rubber tube gaskets. 
gaskets themselves should be tested. If 
they have lost their pliancy they should 
be Secor and replaced” by new ones.- 
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800 also that the ares rubber buffer 
Bp _supportiag the tone-arm socket has not 
_ become hardened by age. If not too far 
gone, it may be renewed to some extent 
a by steeping in warm water, for which 
_ purpose it must be detached and the 
_ central tube removed. Work the rubber 
_ inthe hands while warm, or beat it lightly 
a on a flat surface with a needed mallet. 
In re-assembling the parts see that the 
3g Babak of the swan neck fits without 
shake: within the T of the tapered arm. 
- Treat the part liberally with unscented 
vaseline; the viscosity of this lubricant. 
Be will effectually subdue rattle at this 
a Epos and it is recommended — also for 


- Sind trumpet. 

-_Lubrication.—The whole of the wheel- 
~ work should be lubricated with a smoothly 
- mixed paste of pure graphite (plumbago or 
__ blacklead) and unscented vaseline. Force 
_ this into all bearings and the cog teeth 
- with a stick. The mixture not only pre- 
og vents over-rapid wear, but its thick con- 
sistency much subdues any humming. 
One thorough dressing will last many 
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months if occasionally a few drops of 
3 good machine oil are sparingly applied. 
a Price’s cycle oil, the heavy B quality, or 
 ‘ Axeline,” is suitable. After greasing, 
4 wind the action and run it down once or 
twice to distribute the lubricant. 
The tone-arm and trumpet-joints of a 
: gramophone should be smeared with un- 
scented vaseline, the surplus being wiped 
off when the parts are re-assembled. 


Base ‘ 


~ ~ sound-tight.’ : 
= Speed Regulation.—It is easy to 
= determine the correct speed after a little 
_ experience. When records are run too fast 
this has the effect of augmenting the 


g sound, but it also raises the pitch, not— 


A only to sharpness, but often to the extent 
of several tones. The novice should in the 
_ first place count the revolutions of his 
ss machine, in order to accustom himself 
to. what.is required and what to expect 
a from records. He should periodically 
_ verify the pitch of the machine, adjust- 
ae the machine by any of the following 

; methods : e (1) Attach a oy of BPE 





thirty taps in twenty seconds. 


‘This arrests vibration and pond es them _ 


4 > 


paper to the dise and check its revolutions 
by the second-hand of a watch; or (2) 
lightly scribe a straight line with a sharp 
instrument on a waste record (longitudin- 
ally on a cylinder or radially on a disc) ; 


run this on the machine with the sound- 


box in position. The scribed line will 
produce a distinct tap at every revolution ; 
check the tapping by the watch. The 
Pathé type (or “ 
make 90 revolutions per minute, or 
operated discs, at 75 revolutions. per 
minute, should tick. off twenty-five in 
twenty seconds. (3) The pitch of one 
sustained note in any record _ being 


known, it may be brought into unison | 


with a tuning-fork or pitch-pipe. 
Choosing a Gramophone. — The 

machine must be substantial and. the 

motor smooth running. The vibration 


‘should. be confined as far as possible to 


the diaphragm. ‘Tremors, such as are 
caused by a shaky or ill-balanced motor, 


or by a flimsy framework, confuse the ~ 


sounds issuing from the trumpet ; and to 
this fact is due the harsh and unpleasant 
tone of inferior instruments. | Other 
things being equal, a solidly built machine 
will give both a more powerful and more 
refined tone than one of light make. 

In choosing a machine, first’ examine 
the exterior fittings and general equip- 
ment. If moving or detachable parts 
are observed to be carelessly put together, 
so as to rattle when lightly shaken, the 
machine is best passed over. Test the 
turntable of the disc machine for side 
~ play; it should be rigid. Now wind the 
motor fully, and allow it to run (without 


-a record) at its normal speed, 75 revolu- 


tions per minute for the needle disc and 90 
for those: played with a sapphire ball- 
stylus. Choose the instrument which 
makes the least audible and most regular 


humming. Place the finger-tips on any | 


part of the frame or case and discard the 
machines which give evidence of tremor. 
If the governor balls are not of similar 
weight, or if their springs differ in temper 
or substance, the combination will not 
spin evenly, but will jump like an ill- 
mounted flywheel. The governor revolves 


phonograph cut ’’) should | 
Needle-- 
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- fast, ramen from 800 to 1,500 revolutions - 


per minute, and the smallest error of 


balance is magnified to a vigorous rippling ~ 


tremor at this speed, causing either a 
general harshness of tone or imparting 
an irritating tremolo to the reproduc- 
tions. At some little distance from, and 
not quite opposite to, the trumpet mouth, 
the general effect when the instrument 
is working should be musical and pleasing, 


loud. and full without being harsh, there — 


should be no rippling or pulsation of 
~ sound, and the whole range of tone should 








Fig. 15.—Elevation of Pedestal Giamophone 
Cabinet “ 


~ counts for something. 


- of the horn, adapts itself easily to the 


‘sound-proof_as possible and enclosing the 


- caused by the friction of the needle and — 
_ the record when Levarae <2, Spee 





be free from ect parece metailies 
clangour, or small incidental discord. 
The silent and continuous-winding action 
should be insisted on. By this arrange- 
ment the key revolves almost noiselessly 


In the running direction of the large 


gear-wheel, and consequently the machine — 
may be wound up while it is playing. | s 
This makes a large and elaborate motor 


unnecessary. Large machines do not 


necessarily play better or more power- 
fully than well-made small ones, the 
only advantage of the former being the 
longer run and proportionately longer 
wind, though, of course, substantiality _ 
When the motor : 
has a reversed wind it must be stopped 


=F 


and wound fully after each selection. a 4 
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A PEDESTAL GRAMOPHONE CABINET 


Figs. 15 to 20 show a popular design a 
gramophone cabinet, and in setting about — 
2 the task of making this, the wisest 
~ plan is to purchase the gramophone 
(<> fittings first. These fittings comprise 

the motor (1), motor handle (2), turn- - 


table (3), speed regulator (4), motor stop 


(5), tone arm (6), sound-box (7) and needle- © 
cups (8). Nos. 1 to 5 are generally sold : 
in the set complete. The type of motor 

must be decided upon before starting to 3 
build the cabinet, as.the design of the — 


cabinet depends on the depth of the motor. 3 


‘A good motor and sound-box are very - 


essential. A double- or triple-spring motor — 


should be chosen which runs silently (a 2 
motor with a fibre gearing giving the | 
best. results), and one which sets up no _ 
oscillation of the turntable when revel aia 
(a very common fault). ce es; 
Gramophones without the old be on 
metal or wood horn fixed abovethe machine 
are often called “hornless,’’ but this is E 
incorrect 5 the term ought to be “‘ inverted — 
horn,”’ “This type of machine, in addi-— _ 
tion to dispensing with the unsightliness — 








construction of a hinged top A, made as — 


sound-box and turntable, thus smothering 4 
to a great extent the scraping sound 4 

























os 


ae a3 


ms ‘The shoe aes aioe an. inverted horn ents? of 
tin mber and. presspahn, the two sides of the horn of timber a, 

and the top and bottom of presspahn 6, the latter being 
a a type of compressed paper with an excellent finish used. 
< chi iefly for electrical. insulation, and lending itself splen- 
didly for the purpose, being flexible and giving a good — 
Wy ae tone to the sound waves Dae ee through the horn. 


position that aes will be 
erwards covered by the 
nge of the tone-arm base. 


4 


ed Iges ‘covered with tape and 
glu Dus on tbo outside to make 


ee : it, hes foced to the 
- fr ront ‘intermediate rail e by 


|. Inside the louvre-frame 
fitted three pieces of wood — 
shaped to f, being held in 
position by a screw put 
‘th 2 rough. the side of the louvre- 
- e on which they rotate. 
y thus form a louvre by 
ich the yolume of the 
d can be regulated, the 
ee . louvres. ee eae 


Ss G., =the sae being 

t in flush and. screwed ‘to 
01 e end of each louvre, making — 
them all movable together. 

3 , The. motor is suspended by 

bber-insulated bolts from 

3 the hinged part. of top D 
- fp 


h turntable spindle 1* of the - 
Saas central between the . 


n the froth of the top 
it b rail Las a hole beng: 


m a position” C, atk the narrow ends to the fixed posi. 
n D* of top D, the screws being arranged in such a- 


: The presspahn bis pinned reser 


ber sides and all four - 


screws, from underneath the ees 
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Fig. 16. —Detail Vertical Section through Pedestal 
Gramophone Cabinet 
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bored to allow the spindle to protrude ; 


with clearness. The advantage of @ 


suspended motor on a hinged top is 


that on removing the turntable and 
- motor handle this top can be. raised and 
_ the motor easily exposed for lubrication, 
- examination, etc., the weight of the motor 
~ keeping the top down without any fastener, 


though it is desirable to fit the lid with — 


a flush ring-lift &, which is hidden by the 
turntable. The motor handle extends to 
the outside of the- cabinet on the right, 
a hole being bored in the side panel to 
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Fig. 17.—Vertical Section through Gramophone 
: Cabinet at Right Angles to Fig. 16 — 
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‘motor spindle, thus determining the posi-_ 


D* ahole at the position thus obtained, — 

















allow it to connect with the motor. “This 5 
handle must be removed before the motor — 
lid D’ can be raised. The motor stop and 
speed regulator are fitted on the hinged ; 
motor lid. § 

The position of the bone arm is deckied 2 
by its length; fit the tone-arm with — 
sound-box and needle, and place the 
point of the needle at he centre of the © 


tion of the tone-arm base. Cut. out of top = 


which hole must be the same diameter as a 
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Figs. 18 and 19.-—Plan with ‘Lid Up ‘cade 
Horizontal Section through Horn — 


' 






























nect up directly with the horn, fastened 
_ underneath. 

The building of the cabinet is started 
by making the framework, the top rail 
oa i?, <2 of which should be dovetailed, 


_ two front Pine are ene with a pro- 
- jecting mould which can either be worked 
~ out of the solid timber or planted on (pre- 
: ferably the former). The top mould D+ 
a is afterwards fitted, followed by the louvre- 
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Fig 20. —Horizontal Section of Saw 
Cabinet above Shelf 


= "attached. The side panels and back eet 
= are best in three-ply ;{, in. or } in. thick, 
_ top and bottom rails ¢2 and ¢%, and V1 and 
V2, resting against the intermediate rails 


ont pinned round the panels in the corners. 
ee Lhe’ cupboard door is fitted and hinged 


_ fitted in the door top rail. The inside of 
a _ the cupboard is fitted with three divisions 


“the records, all having shaped. fronts. 

a -a series of moulds 42, 43, A4, mitred at 
: _ being finally pinned to A?.. This top is 
hinged to the back top mould Dt, and when 


_ opened for the changing of the record is 
. held in dypition by a brags Bradeans, S. 


frame complete with louvres and horn — 


=k pair Ty eee butt hinges for door 


EDO et bt BS et et BS bo 


which fit in between the corner ‘pillars and 
3 Pea ande?, and are secured by a small mould 
2 Berd held in position by a small ball catch — 


o, and. a shelf p for the classification of | 


HRN EDO R WN NH HE 


The top of the cabinet is built up from | 


r _ the corners and dowelled ‘together | r, Ar- 


€ Giamophons fittings are nickel-plated, 
and the whole of the cabinet fittings 
should also be nickel-plated to match.. 

This machine may be used as a Pathé- 
phone by the adoption of the Pathé sound- 
box and connection, in place of, or in 
addition to, a gramophone sound-box. 

Material Lists for Pedestal Cabinet. 
—The following lists show the materials 


required : 


CABINET FITTINGS 


1 3” Side and top. plate quadrant’ 
(left hand) 

1 pair 23” Brass butt. hinges for 
cabinet top 

1 pair 2” Brass butt hina for motor 
lid 


Brass _ fit- 
tings and 
screws to 
be nickel 

1 2” Cabinet door-knob Plated. 
1 1’ Ball catch . Fs 
1 1” Flush ring-lft ‘ ; 
2 sheets presspahn 1‘ 8” x 1 2” x ro" 


' TIMBER (FINISHED SIZES) 


Front corner pillars - 3’ 18 LN GUE acs 
Back corner pillars 3’ 14” X 1} ° 17" 
Top front rail (t*). 
Top back rail (¢?) F: % Ae 
Top side rails (t*) / Fi Belg es 
Bottom front rail(V) f . 
Bottom back rail (V!) 
Bottom side rails (V2) - 
Front intermediate 
_ rail (e) ee ” a 

1 Back intermediate: gt Be Ea et 

rail (e') : 4 

2 Side intermediate ~ 
- rails (e?) 
Top moulds. (D!)_ a DAY hades coe IP adm Be ad 
Top piece, (D2?) 144 2xX2KE 
Top piece (D+) 9) Be A he SS 
Motor lid 3-44) TX OX Be 
Louyre-frame pieces (d) 1° 24” x 24” x 3’ 
Louvre-frame pieces (d) 87. KA KB" 
Louvres (q) 1) 1k" « 2B7 x 
Cupboard shelf (ny - 1’ 44" 1 BEX 4" 
Cupboard bottom (a) 1’ 44” x 1’ 43” x 3” 
Cupboard divisions (0) 1°14” X 1’3 x }" 
Side panels Te DNA NUNS So Ne Oe 
Back panel }w (y) 4” three-ply 
Door styles i” " PFs EF 
Door rails » 17°38" «Kr14" x 4° 
Door panel 4 4” xX 124""xK § 
Front bottom rail shaped 

piece (w) OF oe Lex ae. 

6 Panel moulds (n) pS EER, Ie Wa See 

6 Panel moulds (n) £937 Oa RE 

2 Horn sides (ay ged sae 94” 4" 

1 Top — -(A}) 11” x 1" X 4 

4 Moulds (A?) 1 King ES Ee ee y 

4 Moulds (A?) RATS ee eet” 

4 Moulds (A*) 1’ 6” x To x 3” 


192 


A JACOBEAN CABINET FOR GRAMO. 


' PHONE 


A particular feature of modern gramo- 
phone makers is the production of 
“period ’”? models in which the cabinet 
is designed along the lines of some historic 
style to harmonise with the existing fur- 
niture of a room. Figs. 21 to 30 show a 


cabinet on Jacobean lines intended to be_ 


s, P 





Fig. 21 Pages Cabinet in Jacobean Style 


finished in a dark antique shade now so 
much in vogue for oak furniture. . 
One of the chief essentials of a gramo- 
phone cabinet is that it should be rigid 
and firm, confining all vibrations as far as 
possible to the diaphragm of the repro- 
ducer or sound-box; and in this respect 


at least the accompanying design should 


prove -satisfactory. Figs. 22 and 23 
show a front elevation and vertical sec- 
tion respectively, Fig. 23 giving the 
general arrangement of the motor, turn- 
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tate anil the wooden fans or ~ sound 
amplifier. — 1 Ss 
It will be as well to sare the construc- — 


tion by making the lower stand or table a 

-portion. The legs, of which there are five, 

may be bought ready-made or may be B 
turned at home. Once the legs are pre-— 

pared there is little difficulty about the 
stand, this being framed together in the | 
ordinary method of 
- table construction. 

The pattern for the 
carved stretcher rails is 
shown enlarged in qo : 

tail by Fig. 26, and is — 
adapted from a similar | 
feature in an old chair a 
in the Victoria and — 
Albert Museum. It. nae 
be noted that, if de- — 
sired, these carved rails 
may be substituted by 
plain straight rails as. 
at the sides. The cee 
front rail runs through — 
from end to end, the 
middle leg being bridled 
over it. When the table 
part is glued together. 
and cleaned up the — 
moulding ‘A (Fig. 22) 
shown larger in Fig. 28 
—can be mitred -roun 
-and secured to it with 
screws, being further. 
strengthened with aie 
blocks. — | 

Upper Cabinet. ae 
The upper éabinet can 3 
then be taken in hand. — 
The ends are panelled — 

(Fig-425)= the bottom, which may b 
‘solid, but would be better also framed, — 
is Ee dovetailed to them; and top rail 


a 


























res is ars framed *topethors having 
a wide rail at Pte ie a ae cea a 


constructed as well, and of as _ good. 
. material, as the rest of the work. The 
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te straightforward in character, having 


d with shelves for storing~ records ; 
e shelves may rest on fillets screwed 
Brhe-sidess <. 2 
_ The right-hand portion, however, needs 
a little explanation. Here there is no 
rawer, although a false drawer front is 
amed between the end and-the centre 
Sion (see B, Fig. 23). The board that 
rries the mechanism of 
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hone rests on fillets screwed to the sides 
ig. 24), the rear portion being secured 
them with brass screws ; but the front 
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the motor for purposes of cleaning 
d lubrication. This front portion, carry- 


-hand portion of the ‘upper carcase is 


rawer at the top and a cupboard below | 


the gramo- 











_ part is hinged so as to allow easy access — 


ig the motor, should be 2 in. thick and 
should be clamped at the ends as in Fig. 29. — 
Wooden Horn.—The wooden horn > 
_for very careful setting out and 
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in their correct position with respect to 
one another, and connect the tops tem- 
porarily with a couple of thin battens. 
and pins. A cardboard template should 
then be made of the bottom, the shape 
obtained cut from }4-in. wood (the grain, 
of course, running in the direction which 
allows of easy bending), and carefully. 
_ secured to the sides with glue and small 
brass screws. The top battens can then 
- be removed and the top piece fitted in a 
similar fashion. The narrow end of the 
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Figs. 22 and 23.—Front Eleyation and Vertical Section of Gramophone Cabinet 


horn is secured by gluing round four - 
strips c (Fig. 23) which are subsequently 
screwed into position, while the larger 
end of the horn is screwed to the edges 
‘of the filling boards p (Fig. 23). The 
open ‘end of the horn may be screened 
either by a louvred front, as shown, or _ 
by means of a fretted panel. | : 
-The motor, brake and speed regulator 
will require careful fitting and adjustment. 
The construction of the top will be seen 
from Fig. 23. The main top is { in. thick, 
with a thumb moulding worked on the 
edges, thicknessed up all round with a 
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INTERIOR OF CUPBOARD 
FITTED WITH SHELVES 
FOR STORAGE of RECORDS 


3-in. by 3-in. strip, having a cyma recta 
or ogee worked on it. A detail of this is 
shown in Fig. 27. The top should be 
made + in. longer than required, as it will 


need to be carefully sawn down the centre 


and the sawn edges planed and thicknessed 


up, as the left-hand portion is fixed, while. 


the part covering the turntable is hinged. 


Doors.—The doors may be made in~ 


two ways. The first is to construct a 


rebated framing, with centre rail and stile, | 


beading in the panels, and gluing in the 
small triangular pieces to make the central 
octagonal-shaped boss. The small bolec- 


tion moulding is then mitred round and ~ 


glued and pinned in position. The second 
method, shown in the right of Fig. 30, 
is not so good, but is easier. Here the 
framework is prepared without a rebate, 
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End Elevation of Upper Carease of Gramophone — 
Cabinet ~ 


the latter being formed by the planting 
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of the moulding. In each case the central 


boss is simply well glued and pinned. 


Finishing the Oak to the ‘“ Jaco- 





bean’? Colour—aAntique “ Jacobean ”’ 
colour finish may range from a light nut 
brown to a brown that is nearly black, a 


characteristic feature, in most cases, being — 
a worn-off appearance on portions which — 
it would appear were most likely to be 


subject to friction. This effect may be 


obtained by waiting until the stain is dry, 


wiping the work over with linseed oil and 


_rubbing with a piece of wadding saturated — 
with oil and dipped into medium-grade 


pumice, powder. An effort is made with 


this rubber to rub the stain off again from ~ 
those parts where the friction effect is — 


desired. No grain-filler is required, as 
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Fig. 27.—Detail of 
Moulding to Top 
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Fig. 30.—Section through the Doors 










Fig. 28.—Detail of Mouldiag age 
to Table Part 
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Big. 29.-sRad. Clamping of 2 Motor 
Board / 
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open grain improves te appearance. 
ae A “Jacobean” stain See of 2 oz. 
~ vandyke crystals dissolved in } pt. liquor 
~ ammonia, the mixture being then diluted 
eth water so that it will give the desired 
_ colour by two applications. It “may be 
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; Compression faulty. 





No opis: at. plug—| 
; points 
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—Carburettor — 
in order Pies 


: See - ¥ ——Carburettor — 
—Spark at——— Bs os : faulty Float. needle sticking 


—No spark at magneto ——-|— 


Spark at magneto : 
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necessary i add. brown umber powder 
or ycllow ochre to the stain, adding more 


Ammonia to sharpen it up if already 
weakened with water. Oak is amenable 
to the darkening influence of bichromate - 


of potash (1 oz. to 1 pt. water). 


ee aoe Charts 
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which explain the sequence of operations 
in determining the cause of trouble 
SCOUT EDS at starting or during running. 





No. petrol in tank 
Choked. jet 

Petrol tap closed 
Choked petrol pipe 
Float needle sticking 
No air vent in tank 

















—_-—Overheating— 

Tappet adjustment 

Lubrication 

Broken valve spring 

Controls out of order 

| Air leak 7 

* ———Broken valve cotter 

Broken valve 























Seer is jet 
Carburettor flooding = 





———Punctured float 


Burnt valve 

Broken valve cotter 

Broken valve spring 

Piston rings carbonised up 

—Broken piston rings 

Valve binding in guide 

Piston ring slots in line 

Broken @piston, gudgeon pin, 
connecting rod or crank shaft 
































Dirty contact points 

> ——Short circuit owing to wet or mud 
Magneto contact-breaker sticking 
Contact points loose 

Broken carbon brushes 
——+—Contact- -breaker key sheared. 
Contact-breaker spring broken 
—_——Iisulation breakdown 

Faulty condenser 




















-Sooted plug 

Magneto timing slipped 
—High-tension cable detached 
Broken plug 

















ee EE sel tap closed _ eect te 
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~Float_ needle eaiokiae es 
Neve reser! a? air vent in tank — és at 
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See = Gkaharebtor levers incomectly set : 

= ———Throttle closed — ns 
——Controls not working 

Spark at plug points See Ar ome wits 

Spark too eae: ee a he 

ies (timing ineorrect ee 

= ———Magneto | eee: gmper 









—Carburettor floods 
when float is_ 
depressed ; 
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—Spark at 1 ———Haulty plug. SUE Sates 

=v _ terminal— ——Spark too weak r 

-No spark at 3. =. ee ge ee 

plug points; === ——- Dirty” coneeck: Tentes Coe 


Engine Will Not Start 
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———Magneto contact-breaker sticking 

B ie ———High-tension cable detached 
a —N. o Renee at |. =———Short-circuit owing to we* or mud 
terminal— ——Contact points loose = ee 
See ———Broken carbon. ee 
Sua oe Jee ———Contact-breaker key sheared — 
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—Engine knocks —— 


Engine Runs Badly 
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| High. class Boishies naa 
How to Make Them ct | ee 
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} high-class hand- rite brushes there is separate the longer and better hairs from _ 
ways a ready sale and constant need. A the inferior. Bristles required white are _ 
eat deal can be done without machinery, bleached in a weak solution of sulphurous 
d the requisites for the work are not diffi- acid. : 

It to obtain, neither are they expensive. Making a Flat Clothes-brush.— 

Ee The majority of household brushes may Four common types of “ drawn ”’ brushes 
roughly ‘divided _into two classes— -are illustrated by Figs. 1 to 4. Taking 
ose in which the material is wired or the flat clothes-brush (Fig. 2) as a typical 

g-stitched into the wooden part, and sample of the class of drawn brushes, the 
are termed “drawn ” brushes, and those process of manufacture, which is the same 

‘in which the knots of bristle or fibre are in all the four examples given, will be 

cemented in. It is proposed to describe - described. ae 
mly the first of these classes as the making The Backs.—Of the wood employed | 
ihe second class of brush is a factory for the backs of these brushes, beech and 

b that will ee interest the amateur mahogany are popular varieties, the latter 

eS : ~ having the great advantage that it polishes 
excellently ; but cheaper woods are fre- 
Se used, and finished by ate, 

_ polishing, etc. 

~The four types shown by Figs. 1 to 4_ 

are made in such a large variety of sizes 
aie = ~ and shapes that it will be unnecessary to — 

For the ‘ make» » of the brushes ‘fe - give actual dimensions in each case. 

- hard woods used are mainly sycamore, ‘The wooden backs consist of two parts: 

beech, elm, birch, chestnut, oak and ma- the main portion in which the hairs are 
gany, ash being a favourite wood for - planted, and a thin portion glued over | 

_ brush handles. = - _ the back, the necessity for which will be | 

a Bristles, which form the chief Pantera "seen when the process of manufacture has 

used in the manufacture of brushes, are been described. - 

the stiff hairs growing on the back of the For a flat clothes-brush of useful siZe, 

hog, and wild boar. The material is im- the blanks would measure about 3 in. 
ported from France, Belgium and Russia, — by 9 in., being cut from material 3 in. to 

2 -the quality. depending — on the length, 4 in. thick. It will, be found best ‘first to 

| elasticity, colour and_ straightness of the make a zinc template carefully cut to the 

__ hairs, the long, light-coloured variety being exact shape of the back of the brush, the 

ES _ the most expensive. When received from method of setting out with, compasses 

al e dealers, nas material is. sorted to Bene made clear og Fig. 5. This done, 


ates ee 18T os = 


bok a 


Po iy ne  * 
we ee 4 Ad 


198 : 


the zinc template can be employed to | 


mark out the shapes on the wood as econ- 
omically as possible. The best method, 


then, will be to saw out the plain rectangu-_ 


lar shapes with the hand-saw, and then cut 
the curved ends afterwards, finishing up 
with plane and spokeshave or rasp. From 
Fig. 6 it will be seen that at each Be 
from the place where the curve starts, 

little of the wood is planed away to ae 
‘a rounded contour at the top.as shown. 
- This is not always done, but it will be 











Fig. 3.—Handled Hair-brush _ 
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Fig. 6,—Sid2 of Brush Back 
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KGa the Backs.—In the: system. 
in which the knots of bristle are secured — 
into the wood back with string, the first _ 
process is the grooving. For this will be - 
required a small gouge of the form shown 
by Fig. 7. With this, following the con- — 
eon of the brush, a channel is cut about 
+s; in. from the edge in the case of a brush — 
i the dimensions given. The cut should 
be as regular as possible, though absolute | 
evenness is not essential ; it does not re- | 
quire to be deep. A similar i incision is hers 
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‘brash 























Fig. “Je — Setting 


Hair-brush out Back . 








found to improve the appeara After 
a little practice it will be found that these 


blanks can be turned out very quickly, 
and a worker will find it convenient to. 


prepare a stock of a hundred or so before 
proceeding. 

The next consideration is the drilling ; : 
but before this can be put in hand, the 
material that is to hold the “knots” of 
bristle in their places has to be decided on. 
‘This may be either string or thin iron-wire. 
If string or twine is used, it must be very 


Thin iron-wire is mostly generally usec. 
The processes of stringing and wiring are 
similar, but there are slight differences, 
which will be enumerated. 


a 


made all the way round inside the first, — 
at a distance of about ;4, in. from it, the 
process being rendered Sali by Fig. 8, 
two slight cuts down the middle completing — 
the back, which is then ready for drilling. © 
Drilling the Backs.—In the trade the 
drilling i is always done with a lathe, as by — 
this means it can be got over very quickly. — 
It will be found to pay any small manu- — 
facturer who is taking up the work at all 
seriously to invest in one if he can, as a 


. great deal of labour will be saved. The 
strong, or it will break in the working. © 


type of “bit” invariably employed is 
the “ shell’ bit. It is fixed into a device ~ 
with a square-shaped slot cut in it, and is 
held in the lathe chuck. The bit for the — 
Riesert purpose only requires to Res a small 
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: one, about 4 in. Shing the size. Tie. 9 
3 _ gives some idea of the spacing of the holes, 
Ve “which are all drilled at the bottom of 
the grooves at about a distance of % in. 
apart. The back is drilled without any 
sort of guide, it being pressed by the 
operator against the revolving drill. The 
grooves will be found sufficient guide as 
s to the disposition of the. holes, which 


are made right through the wood back, 
3 3 «Bg. 9 showing the drilling completed. 

- With a lathe such as described, after a 
f little practice, the worker will find that he 
~ can get through the work very quickly 
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Fig. 11. — Side 
‘View of Knots 


Pandas, especially if he can He up a small 
‘power plant to work the lathe. For brush- 
okink on a very small scale. a hand-drill 
may be used ;. but it will be found a 
rather. more lengthy process to accom- 
_ plish the drilling by this means. 

; Tying-in the Knots of Bristle.— 
~The. bristle or hair for a clothes-brush 
should be about 2 in. long, which will 
allow ample for clipping. It should be 

cut and neatly piled ready to hand during 

the operation of stringing thé “ knots ”’ 

x into place, the brush-back during the 

3 operation being firmly fixed in the jaws 

of a vice. The position marked A in 
‘Fig. 10 will be found a convenient place 

. sto. start at, though there is no hard-and- 

4 aso rule about. the matter. Cut about 
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_ Fig 9.—Drilled and Grooved Back 
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a 3-ft. length of strong string or wire, pass 
an end through a hole, then pick up in 


the fingers a bundle of bristle that is 
"estimated tightly to fill the hole when 


doubled, and draw the string round it 
as indicated i in Fig. 13, taking the end back 
through the hole that it was first inserted 
into. Then by exerting a good pull on 


the two strands with the left hand or with ~ 


a pair of flat pliers, draw the double bundle 
of bristle into the hole (see Fig. 14). Pull 
well in, then leave the short end of the 
_wire and pass the other end through the 
hole, as at B ee 10). “Pull tight, then. 











Fig. 12. — End 
of Stringing 


insert back again through the same hole, 
but not pulling tight, until a similar 
bundle of bristle has been inserted in the 
loop formed, and pulled through in the 


“same manner as the first, the operation 


being rendered quite clear by Fig. 11. 
The next move is a rather peculiar one. 
The working end of the string is carried 
back to the hole indicated by c in Figs. 
10 and 11, a knot of bristle being inserted 
in the loop formed after the string has 
been put through the hole and_ back 
again. Thus the work is continued right_ 
round the brush until the hole p (Fig. 10) 
is reached, when the string is carried to a 
hole in the inner grooving as shown, by © 
making a notch with a knife so that the 
wire or string will not stick up above the | 
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surface of the wood, the purpose of the 
grooves being to form a hollow to sink it 
in, so that a level surface is left for gluing 
on a thin backing to the brush. 





Fig. 13.—Starting Stringing of Brush 


Some little judgment is, of course, neces- 
sary in order to select just the right amount 
of bristle that will tightly fill each hole 
when doubled.. As all the holes are of 
equal. size, when once the correct amount 
has been gauged, after one has had a little 
practice in the work, it will become an 
‘instinct in picking just the right quantity. 
It is most essential in the making of a brush 
that each hole is tightly packed, and the 
bristle well drawn into the holes, other- 
wise the knots would soon loosen and the 
bristle work out of place, the result being 
a badly wearing brush. 

Fig. 10 gives a back view showing the 
stitching of the complete brush, the direc- 


tion of the work being clearly indicated, | 


the work starting at a and finishing at 
E, the end of the string at this point being 
cut off short, then taken back and pushed 
into the previous hole, as shown by Fig. 12. 

Wire-stitching.—In the case of brushes 
stitched with wire, the grooving of the 
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back is generally omitted, especially in 
cheap productions in which the backs are 
of wood soft.enough for the wire to be 


impressed into it when the back is glued | 


on, so that the veneered covering will lie 
perfectly flat. In starting to wire in the 
knots of bristle, it is often the practice to 
make a sort of slip-knot at the beginning 
of the wire, and this is slipped round the 


bundle of bristle and pulled tight ready ~ 


for drawing through. Wire, it may be 
mentioned, is almost invariably employed 
for making the smaller brushes. It is 
stronger than string, and less liable to 
break during the working. 

Covering the Brush Backs.—The | 
material employed for covering the backs 
of these brushes should preferably be of — 
the same variety as the brush back itself, 
though it is not always so in the case of 
the cheap lines. Veneer woods are -fre- 
quently used, not more than 4 in. thick. 
It is cut a little larger than the back, 


Fig. 14.—Drawing Knot into Hole 


which is given a thin coating of hot glue 
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and the covering applied. The brush ~ 


back is then gripped in the vice, so that the 


glued piece can be pressed down. hard — 
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on it to squeeze Sut all ae that is super- at he ends ae split. off in use. The — 
fluous, the back being then secured on former method will therefore be found = 
— with small brass tacks inserted at intervals the quicker and better one. | 
a of 1 in. or so. Sometimes the tacks ares = Finally, the bristles: are trimmed level 

; mitted, the veneer being merely glued to with shears, the back and sides being | 
Bes - the back, and then held in place with a then glasspapered and prepared for the 
 caul until the glue has. hardened ; but ‘final process. of epoHng, japanning or 
ee such backs are paeys eee to ‘ "spring ’ ee 


| Fis ixing: Perambulator Tyres oS 


caus Tyres 1a ies snintey wid been: aided: Drive a nail into the gauge ~ 
ntyres of perambulators, bassinettes, mail. rod about 6i in. from one end, leaving about 
arts, etc., something like 3 in. extramust 1 in. projecting. Make a mark on the~ 
allowed to every-foot of tyre, so that rim with a file, and place the wheel on the 
though the tyre is stretched on the wheel, gauge rod, with the mark opposite the ~ 
there is more rubber than is sufficient to nail. - Have another nail and a hammer- ~ 
fill the bed of the rim, and the tyre is ready. Roll the wheel down the rod until ' 
always ‘In compression. The join will the mark again comes down to the rod, 

p close and prevent wet reaching the then drive the nail-lightly in at the mark. 
ire, and any cuts will tend to close up. This gives the exact circumference of the 
iring-on seems a formidable task, but rim, so care must be taken to keep the 
once the following method is mastered, 
e job becomes simple. 
All tyres of the above kind are made i in 
rious diameters to fit the rim, 3 in., 
in., =; in., and 3 in. being the usual 
sizes, and care must be taken to get the = 

right. size for the rim, which ishalf-round. 
The wired-on tyring is sold in coils of | 
60 ft., and the wire in 100-ft; coils. = vargas ee. 
ee SS Tools Necessary.—The tools required - __—- Fig. 1.—Spoke —_—Fig. 2,—Fretworker’s 
are : two spoke grips of the “‘ King Dick” _ Grip — Clamp 
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pattern (Fig. 1); a stout bench or leg ‘ | 
vice, which must be strongly secured, as rim running in a straight line, and not to 
it has to stand the strain of one’s whole let it slip. All rims are not quite the 
a strength when éompressing the rubber | same size in circumference, although sup- — 
 tyring ; x: a piece ‘of round steel rod about posed to be standardised, so check each — 
: ct in: or + in. in diameter, flattened at one wheel on the gauge, as even } in. will make 
a end to fix j in thevice (a punch for corrugated _all the difference in the correct fit. 
iron is the best thing ; it has a hexagonal Take the crimped wire and unwrap 
gpavdle, which will neither bend nor snap sufficient to overlap the nails by about — 
off); a fretworker’ s clamp (Pig. 2); "a> 41 in. at each end. In doing so do not cut 
piece of. quartering about I in. by 1 in., the wires that hold the coil together, but - 
6 ft. or 7 ft. long, for a gauge rod; and __ pull it through, leaving the binding wires 
me french chalk. Use good quality equally spaced, or the remaining wire will 
tyring and crimped wire. — _ get in a tangle. With a round file make a _ 
"eae Wiring-on a. Tyre.—Remove Tie éld: mark on the wire about 4 in. from one end ; 
_ tyr ey. and clear out the rim if cement has not a notch, or it will be liable to snap ate 
e ¥ dees a ea eS : 
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Place this opposite one nail on the gauge 


rod, hold it there with the clamp, pull the © 


wire straight until it comes opposite the 
other nail, and make a mark as before. 
Cut the wire 4 in. from this mark. Then 
takethe wire, place the two marks together 
and lock the crimping as at B (Fig. 3), 
so as to form a wire circle (Fig. 3). This 
should just go over the rim, being exactly 
the same diameter. If it is too big the 
tyre will not be a tight fit ; if it is too small 
the tyre will not go on without damage. 


A little practice will make this clear and 


do away with this necessary trial. 

Now take the tyring, place it in the rim, 
- using the right size, and cut it off, allowing 
2 in. to 3 in. extra. This is to make up 
for compression and ensure a tight join. 


Thé ends must be perfectly square. Now 





Fig. 3.—Fixing Wired Tyres 


introduce a little french chalk into the 
hole in the tyre, either by putting a little 
- in at a time by the aid of a knife, or the 


quicker way is to put one end of the tyring — 


into the packet of french chalk, and suck 
it through cautiously. Be careful not to 
get a mouthful of the chalk. 
Then unlock the wire and thread it 
through the tyring, which, if sufficient 
chalk has been used and the wire has not 
been bent, will be easily done. Fix one 
of the spoke grips on the wire as at A 
(Fig. 3), not too tightly so as to damage 
the wire, but sufficient to hold. The other 
end must be tightly gripped in the vice, 
using about 1 in. only. Starting at the 
end away from the vice, gently haul on 


the tyring as hauling on a rope, going 


hand over hand, and the tyring will be 
gradually compressed, until at the vice end 
there will be about 9 in. of wire showing, 
with the mark 4 in. or 5 in. from the end 


of the tyring. Holding | on with one hand, __ 


will spring back, entirely covering the of 


and. stretch the tyre until it jumps into its - 


. iron. ee the hub of the wheel aes | 





fix the other spoke grip on the wire close “| 
up to the rubber. Screw up firmly this 
time, as it will have to bear a much greater 
strain. | Now reverse the wire, placing : 
the opposite end in the vice. Haul on the. Se 
rubber as before, but now with greater ~ — 
force. It may be mentioned that 2-in. 
tyring will not stand too much compressing. 

When the rubber is a few inches past the 


file mark, refix the spoke grip close to the \ : 


rubber, and take the wire out of the vice. 
The tyring is now compressed on the wire 
between two spoke grips, with the ‘file : 
marks showing a few inches beyond the __ 
grips A (Fig. 3). Place these marks 


together and lock the crimping, making 


a joint about 4 in. long (B, Fig. 3). Cut. = 
the superfluous wire off with wire-cutters, — 
and turn the sharp ends inwards, or they . | 
will cut through the tyre. In making the  ~— 
joint do not use pliers, or the crimping will. 
be pulled out of shape. This willshowthe 
necessity of keeping the wire free from 
damage. If the crimping does not just 
tally with the file marks, take the nearest __ 
crimp, but err rather on the tight side. 
Now remove ‘the grips, and the rubber 
Wire joint and scarcely showing a join, 
which may, if necessary, be smoothed 
down with a file. Fix the 3-in. rod in ~~ 
the vice, and place the wheel on it. Put_ 
on the tyre with the join in the rim first, — XS 
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place. An extra pair of hands will be 
found useful. If the wire is too tight the 
tyring will probably be cut, and it will 
be necessary to start all over again, using 
‘as much of the rubber as is undamaged, — 
making up with new. If the tyre is too 
slack pull back therubber, and getsomeone ~—_ 
to cut the wire. If itisnecessaryto make 
a second attempt use fresh wire. 
Cementing~on a Tyre.—The cement 
used for fixing tyres is a variety of marine 
glue. ‘The method of applying the cement a 
is as follows : Connect a bunsen burner or 


flat gas stove to the gas-pipe by a suffi- 


be placed on the floor ; or, if on a bench, — 


ote 
a 
ciently long pipe to allow the burner to “4 
Fe 
place below the burner a piece of sheet- : E 









on supports on each side of the burner, 
80 that the rim of the wheel is held about 
2 in. above the flame. 


rim is hot, place in the groove a little of 
the--eément, moving the wheel around 


coated ; then give the wheel a slow turn 
aS all round. to get the rim warm and the 


= material soft, and spring on the rubber » 


tyre. Press it well into position, and see 
that the cement adheres to the tyre 
when it is cold. 

\ — Failing the gas burner, use a ice iron, 
a - running it round the groove to melt the 
« cement before putting on the tyre. 

i 


oe 
*, 





A method that an inexperienced worker 

would find of service, although it would 

Ee _ occupy more time, is to put the tyre on 
= the cleaned wheel before applying any 


a cement. ‘Tie it in position in eight places 
= polly. spaced. Then pone off one 
SS : 

e ei 


ai ; 


- Jeather, render it soft and flexible, and 
+ impart a gloss with slight polishing which 
is not dimmed by exposure to ordinary 
- atmospheric moisture. The treatment of 





2 
2 shoes with polish is too well known to 
need description here, but it should be 


: remembered, that the polish must be 
la applied only in a-thin layer, and- not 
heaped on the leather. The’ almost uni- 
__versally employed pigment for black shoe 

_ polishes is bone- black, or animal char- 

4 coal, which must have been treated for 
the removal ~ of | lime phosphate and 
acid. Bone-black in an exceedingly 
fine state of division is known as ivory 







: - are also used as pigments, mixed with 
~ substances capable of imparting the neces- 
_ Sary gloss to the final product. 


°. 


an iron rod (a poker will do), and rest it 


Now heat the rim _ 
_ by means of the burner, and, while the — 


‘until the whole of the groove is thinly | 


: Be. eae shoe oltak: should preserve the ° 


black.» Lampblack and Frankfort black. 


Expensive polishes possessing a beauti-— 
3 ful Sadat are made » Py the addition of a 


Mia 03: 
section of the tyre, melt the cement over 
the flame from a gas-ring, and run it in 
the portion of the rim exposed. This 
soon solidifies, so that when the tyre is 
put back again no adhesion takes place. 
When all the sections have been treated 
in the same way, the string is removed and 
the cement remelted by holding a portion 
of the rim about 1 in. above a. medium 
flame of the gas-ring. All the rim is 
treated in this manner, the wheel being 
revolved horizontally, so that when the 


wheel becomes cold, the tyre and rim will | 


be firmly stuck together. 

Care should be taken not to burn the 
tyre, but only to heat the rim so that the 
cement melts and runs into the corru- 
gations on the underside of the tyre. It 
is better to use too much cement rather 
than not enough. When the tyre is 
pressed in position, any superfluous cement 
is squeezed out at the sides oc can easily | 
be removed. 


- Boot and Shoe Polishes, Blackings, etc. 


small percentage of freshly aeeptane 
prussian blue (ferric ferro-cyanide) to the | 
bone-black, which affords a bluish-black | 


‘shade of fine metallic lustre. 


All boot polishes contain an agglutinant 
or adhesive ingredient, which fixes the 
pigment: on the leather and imparts a 
gloss when brushed. Glycerine alone may 
be used-for this purpose ; but a mixture 
comprising 2 parts of. molasses and 1 pane | 
of glycerine is preferable. 

A third constituent is necessary in 
blacking, especially in such mixtures as | 
do not contain glycerine. This is a pre- 
servative which ensures the leather keep-— 
ing soft and flexible ; usually it consists 
of a non-drying fat or fatty oil, such as 
olive oil, sesame oil, lard, fish oil, ete. 
Olive oil is, of course, to be preferred, but 
owing to its high price is usually substi- 
tuted by the cheaper sesame oil. Lard 
is Pah and rapidly becomes rancid, 
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and fish oil, unless in a higher purified 
state, has an objectionable smell. The 
ratio of bone-black to these oils usually 
employed is as 1 to 10 by weight. Too 
great a proportion of oil renders the polish 


incapable of producing a gloss, besides” 


causing dust to adhere firmly to the shoe. 
‘A very small proportion of oil only is 
necessary in polishes containing glycerine, 


since the latter material suffices to keep ; 


the leather soft and. flexible. 

The procedure generally pursued is first 
very finely to pulverise the pigment, add 
to it any other mineral colourant, such as 
prussian blue, incorporate with the agglu- 
tinant, then the oil, and finally to mix 


with sufficient water, beer, or vinegar in — 


order to reduce the polish to the required 
constituency. Great care should be taken 
to avoid contact of naked flames with any 
of the preparations, as many of them are 


S2 highly inflammable. 


- Expensive but Efficient Polishes. — 
(1) Melt 90 parts by weight of beeswax, 
30 parts of spermaceti, 350 parts of oil 
of turpentine, and 20 parts of asphaltum 
lacquer. Stir in this order, 10 parts of 
borax, 20 parts of bone-black, 10 parts of 
-prussian blue, and 5 parts of nitrobenzene. 

(2) Dissolve 150 parts of beeswax and 
15 parts of tallow in a boiling mixture of 

_ 200 parts of linseed oil, 20 parts of litharge 

and 100-~parts of molasses. Heat to a 


temperature of from’ 230° to 248° F. to 


remove all moisture, and add 100 parts 
of lampblack. When cold dilute with 
280 parts of linseed oil, and mix with a 
solution of 5 parts of gum-lac and 2 parts 
of aniline violet in 25 parts of alcohol. 

(3) Incorporate thoroughly 6: parts of 
fine bone-black, 28 parts of syrup, 4 parts 


- of sugar, 3 parts of train oil, and 1 part of © 


._ dilute sulphuric acid. Allow the mixture 


to stand for eight hours, and add, with — 


constant stirring, 4 parts of decoction 
(or boiled extract) of tan, 18 parts of bone- 
black, and 3 parts of sulphuric ‘acid, 
finally pouring the polish into boxes for 
- the purpose of setting. 

(4) Boil 1 part of extract of logwood 
- and 30 parts of gall-nuts coarsely pow- 


_ dered with 25 parts of their combined 
Filter the fluid, 


weight of strong vinegar. 
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-Blacking.—Thoroughly grind together — 


‘powdered bone-black, 45 1b. of treacle, 


in 20 gallons of vinegar, — 


ata time and stirred for half an hour — 
daily for fourteen days, 31b. of finely- 






and after adding Sparte of green vitriol — 
to the filtrate, allow to settle for boas 
_Aour hours. Next decant the clear liquid, — 
and mix, whilst stirring, with 8 parts’ of: 
gum, 100 parts of sugar and 80 parts of 
syrup. Strain the concoction, and add — 
50 parts of spirits of wine, 40 parts of | 
shellac solution, and 40 parts of pul ae 
| verised indigo. te 
A blacking . aeeetne that identified 
avith a certain well-known name is obtained = 
by mixing ground animal charcoal, sperm _ 
oil, raw sugar or treacle, and a small pro- 
portion of vinegar. Dilute sulphuric acid 
is then added to the mass until frothing _ 
ceases, and the product is thinned by the oe: 
addition of vinegar. — 
Liquid Blacking.—This can be pre-— = 
pared from 120 parts of ivory black, 90 
parts of brown sugar, 15 parts of olive oil, 
and.500 parts of stale beer. The ivory — 
black, sugar, and olive oil are mixed into a = 
smooth paste and beer added aH pee 
stant stirring. — 
-A German recipe for a similar Dae . 
tion is as follows: 25 parts of Marseilles 
soap are dissolved in 375 parts of warm 
spirit of 25 per cent. purity, and 40 parts — 
of glycerol added. This is shaken and 
added to a solution of 200 parts of shellac 
dissolved in 1,000 parts of spirit of 95.-per — 
cent. purity, and 5 parts of nigrosine in — 
125 parts of spirit added. The mixture =3 
is well shaken in a closed bottle or vessel, _ 
and left for a fortnight before use. ES 
Liquid Polish.—Mix 402. of asphal- pe 
tum, 8 fluid oz. of turpentine, 3 fluid oz. 
of gold-size, 1 + 0z. of nigrosine, and 3 fluid “3 
oz. of linseed oil. The mixture is heated _ 
until uniform, and thinned down to the — a 
desired constituency with oil of turpentine. 
Bryant and James’s- India-rubber 2 










18 oz. of very fine shreds of india-rubber, — 
9 1b. of hot rapeseed oil, 60 Ib. of finely 


1lb. of gum arabic previously dissolved _ 
The whole is” 
placed in a wooden vessel, and 12 Ib. of 
sulphuric acid added in small quantities — 


powdered ee arabic added, and the stir- — 


tod 
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eS ing Eonamued for a further foastec days. 
If required. in the paste form, only 12 
_ gallons of vinegar need be added, and six 
or seven days’ stirring is sufficient. 
-s Cordova Blacking.—This 
4 as recommended for blacking shoes, 
- boots, harness, etc., since it contains | 
neither hydrochloric ‘nor sulphuric acid, 
and. hence is less deleterious to the leather 
than blackings containing these acids. 
‘Mix vinegar, 1,500 parts, beer 500 parts, 
good cabinet- makers’ glue 250° parts, 
umac 60 parts, isinglass 4 parts, indigo 
lue 2 parts, and allow the whole to boil 
ently for half an hour.’ Strain, after 


Be ronee: . 

“Gutta-percha Blacking.—The pre- 
2 sence of gutta- percha in blacking causes 
oe oe leather, after repeated treatment, to 
ecome practically” waterproof. ~ The 
lacking is prepared as follows: (a) Dis- 
olve 20 parts of gum arabic in 1,000 parts 
f water. Pour 50 parts of olive oil over 
0 parts of gutta-percha cut in~ pieces, 

nd melt, with repeated stirring, into a 


issolved gum arabic ; (6) Mix intimately — 
ae of bone- black, 400 parts of lamp- 
ck, and 1 500 parts of molasses. 
rally melt mixtures (a) and (b) together. 
_French Paste for Patent Leather.— 
'o preserve the gloss of patent leather the 
following preparation is employed : Melt 
some pure wax over a water-bath, place — 
aS a moderately hot coal fire, add first 
ome. olive oil, then some lard, and mix 


of turpentine, and finally’ a few drops” 
_ of oil of lavender. The resulting paste is 
filled into boxes, where, on congealing, it 
will acquire ‘the necessary constituency. ~ 
— Apply i in small quantities to. the boots or 
Se Shoes: and rub with a linen rag, which 





abe shellac, 1 OZ. of aqueous ammonia, 





5 ager, fats 
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is especi- ° 


ooling, and apply to the leather with a the Normandy 


| -—Wax polishes 
niform paste, and then pour into the 


-varied in several ways ; 


imately by stirring. Next add a little 
é used. Black: Use the same basis as — 


ensures the leather keeping soft; it im- 
: parts a fine gloss. = ee 
. Dressing — for Kid Shoes.— -2 oz. of - 
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8 oz. of aie and sufficient aniline black 
to produce the required colour. The ~ 
first two ingredients are heated. almost — 
to boiling, and water is added to make up > 
the volume to 16 oz. | 
Hardeg’s' Leather Omtmente== —(1) 
Melt and mix yellow wax, oil of turpentine, 


_ olive oil, castor oil, each 25 parts, and 


purified boiled linseed oil 50 parts ; then 
add, with constant stirring, 274 parts of 
pure wood tar; (2) Melt and mix yellow 
wax, oil of turpentine, and castor oil, 
each 124 parts, linseed oil 5 parts, and 


_ tar 33 parts. 


Dressing for Boots as Used by 
Fishermen.—Mix 50 
parts of good linseed oil, 35 parts of sper- 
maceti, 5 parts of yellow wax, and 34 
parts each of pitch and oil of turpentine. a 
Melt the whole in an earthenware pot 
over a moderate fire, taking care to pre- 
-yent the mixture from igniting. The 
ointment is rubbed into the leather, and 
then dried by exposure to heat. 
Modern-style Boot~Polishing Paste. 
have proved advan-— 
tages over the old-fashioned blackings. 
Brown : Dissolve 2 oz. of beeswax by — 
heating in 3 oz. of turpentine and stir in 
-5 to 10 grains ‘of nankin brown strain. — 
‘This recipe is for a basis that may be — 
for instance, | oz. 
of beeswax and 1 oz. of ceresine may be © 
-used instead of 2 oz. beeswax. If this 
proves too “ short,”’ add 4 oz. of palm oil. 
Again, instead of turpentine, 3 oz. of 
‘turpentine substitute, or 2 oz. of substi- 
tute and 1 oz. of turpentine could be 


above, omit the nankin brown stain, and, 


while hot, stir in 2 dr. of best nigrosine, 


which must be the kind known as “ spirit 
soluble.”’ There are several shades of 
aniline black, and as some are not suffi- 
ciently * “black,” a few grains of a dark 
aniline blue, which must be spirit soluble, 
will be found an improvement. This iS 
a matter for experiment. 
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Simple Methods of 
Charging Accumulators | 





In an earlier chapter the construction and 


working of an accumulator are illustrated 


and described. The accumulator (or stor- 
age battery or, simply, “ cell”’) is a very 
useful appliance, but it is entirely de- 
pendent upon gorrect’ charging and care- 
ful discharging, and this chapter has been 
especially..written to meet the needs of 
people who find difficulty in understanding 
the rules that govern the matter. 

Kind 


mains presents some problems. to the 
amateur. In the first place an accu- 
mulator can only be charged from the 
public supply providing that the current 
is what is termed direct or continuous, 
unless special rectifying apparatus is used. 
The two kinds of current are “ direct ”’ 
,and “alternating,” and if the nature of 
the supply is not known it may easily be 


learned upon inquiry*from the supply ~ 
company. 


Briefly it may be stated 
that direct or contimuous current flows 
in one direction only, whereas alter- 
nating current first flows in one direction 
and then tn the other (or, as the term 
implies, alternates), the alternations 
usually being at the rate of fifty per 
second. 

\ It is proposed to deal in this chapter 
with direct current only, for, as before 
stated, charging with alternating current 
necessitates the use of special rectifying 
apparatus not likely to be in the possession 
of most amateurs. 


ie 


of Electric Current. — The | 
charging of accumulators from electric. 


~is reckoned in ampere-hours. 
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‘* Capacity ’? of an Accumulator.— 
An important consideration in accumu- 
lator charging is the capacity of the | 
accumulator to be charged, as upon this’ _ 


depends the amount of current that — 3 


can be allowed to pass into it. The 
capacity of-an accumulator depends upon * 
the size and number of the plates; 
usually it is stated on the case, but may 
be easily. calculated. . Before’ entering — 
into this matter it will be as well to under- _ 
stand how electricity is measured. The ~— 
pressure of electricity is measured in — 
volts and the amount of flow in amperes. — 
It is the volts that force the amperes. 
through any particular circuit, the number - 
of amperes flowing depending upon the 
pressure (volts) that creates. the flow, 
and the resistance that the circuit offers 
to the flow. Now the resistance of an | 
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~ accumulator is very small, and ifa voltage ~ 


is applied that is greatly in excess of the — 
accumulator voltage, the resultant rush ~~ 
ef current would be very great, so great’ ~ 
in fact that the plates would be disinte- 
grated. The actual amount of current — 
that can safely-be allowed to pass depends 
upon the total area of the plates, or, in 

other words, upon the capacity, and this — 
For the 


= Fae 


sake of illustration, the rating of a cell — 
may be, say, 30 ampere-hours, which — 
means that, when fully charged, it is my: 
capable of discharging a current of one _ 
ampere for thirty hours, or equally two — 
amperes for fifteen hours; the number F 
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ee 

z. a8 amperes multiplied by the period of 
_ discharge in hours must, in this case, 

equal 30; in a 60-ampere-hour accu-- 
a ~ mulator, 60, and so on. 


It is obvious that the more plates 
= there are of each kind (negative and 





Ka Fig. 1.—Accumulators Connected in Parallel 


na 





positive) coupled together, the greater 
will be the capacity of the cell and, 
further, that these plates. may not neces- 
‘sarily be in one cell. If the plates of 
one of the accumulators shown in Fig. 1 
are assumed to have a capacity of thirty 
amperes, then the. capacity would be 
“trebled by adding two similar cells with 
the plates connected in parallel—that is, 
all the positives of one cell connected to 
all the positives’ of the other, and all the 
negatives similarly | connected, as illus- 
_ trated. 
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nected in the manner described above, 
if the positives of one cell be connected 


trebled, the voltage would be trebled, 
__ the capacity remaining the same as for 
one cell. This is termed the “series ’ 

. connection as distinct from the “ parallel ” 
_ before described. If the capacity is not 
stated on Le case, it may be pecboned as 





Fig. 2.—Accumulators Connected in Series 










_ ~ positive surface, reckoning both sides. of 
the plates, but if the plates are series- 
connected, only those of one cell should be 
_ reckoned. Some confusion is liable to 
'* occur with regard to this matter, but a 
simple explanation will me it clear. 


ed 


} ; 
ten ampere-hours per square foot of: 


own: electrolyte or liquid ; 


CTO 


All macntuutaton are built up of a number 
of cells, each representing a pressure of 
about two volts, and each cell contains its 
thus a 4-volt 
accumulator consists of two such cells 


and a 6-volt of three, and so on, though 


\ 


Alternatively to the calls being con-— 


- to the negatives of the other as shown by ~ 
Fig. 2, then instead of the capacity being _ 


they may be all fastened together with 
the outward appearance of being one cell. 
It is the positive-plate area of one of these 
divisions only that must be calculated if 
series connected. 

Adapting the Charging Current.— 
The charging rate of an accumulator 
should never exceed one-eighth to one- 
tenth of its total capacity; this fact 
causes complications, because current 
obtained by connecting a cell to a public 


+Plale Plate 
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Fig. 3.—Simple Accumulator-charging Circuit 
with Lamps as a Resistance 


~main would be too ample and at too great 


a pressure for the purpose. In order to 
check the amount of current that can 
flow into an accumulator when it is con- 
nected to the mains, it is necessary, 
therefore, to interpose a resistance, and 
the most simple form of resistance for 
this purpose is a lamp or lamps, the cir- 
cuit being as shown in Fig. 3. The current 
that will pass through one lamp is very 
small, and except for an accumulator of 
a very small size would necessitate a very 
long. charging period. In order to in- 
crease the charging rate it is necessary 
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to aan more Enns and arrange them in 
parallel as shown, this allowing of more 
current passing pro rata. Em 

Lamps of different candle-powers pass 
different amounts of current—the higher 





Fis, 4.—Method of Charging Accumulators 
from Electric-light Pendant : 


Another matter that affects the amount 


of current passing is the class of lamp used, 


whether carbon-filament, or _metal-fila- 


ment, the former passing rather- more 


than double the current passed by the 
latter. The current any particular lamp 


_ will pass may be found by the applica-— 


~ tion of the following rule: Multiply the 
candle-power by 34 for carbon-filament 
lamps, or by 14 for metal-filaments, and 


divide the result by the voltage of the | 


The answer will be in amperes 
A few ex- 


_ mains. 
or fractions of an ampere. 
Bmples are @ given below : 


amperes 


one 8- candle-power carbon-filament lamp takes or passes % 1275 
one 16 as ¢; o. AA 0°254 
one 24 . - ” Z ary) 29 Z 0381 
one 32 99 3° ” : _ % 0°508 
one 40 +» ~ metal- filament = * 0:227 
“one 60 bod " Ae 0:34 


All the above are 220 ate Seapes: For 110-volt lamps the 


“ amperes passed will be twice as much. 


As an instance; suppose that it is desired” 


to charge a 4-volt 30 ampere-hour ac- 
- cumulator. The charging rate (one-tenth 
of the capacity) would be 8° = 3 amperes. 


As a 220-volt 16 candle-power carbon-_ 


filament lamp passes 0:254 ampere it 
ee would be ig SOE to use UEIE of these 


- ~ 


: scnnectod in ter ne 
lamps were used, thirteen 40 caadie 


_ placing the wires a little distance apart in 
_ the candle-power the greater the current. 
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power lamps would be required to pass — = 
nearly the same current. A smaller, ez 
number of lamps could of course be used, © 

but in that case the charging time would _ 





be proportionately greater. 


Supposing now that it is desired to : 


charge a second accumulator of the same — 


<3 


size at the same time; if the two were fe 


= connected in parallel the charging rate ~ s 


could be doubled, but the cost for current — 
would be double that entailed if the cells is 
were Connected in series. — = 
The Proper Conuicetions 2 haieeeral 
charging system is adopted, as described — 
later, the first matter is to determine the 
polarity of the mains, as it is necessary _ 
that the positive wire should be connected 
to the positive of the achinnalator thai 
is, the terminal painted red, which is con- es 
nected to the series of chocolate-coloured. : 
plates. The polarity may be found ee 
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a glass of acidulated water (vinegar and 
water will answer), when it will be found — 
that bubbles freely arise from one of the — 
wires. This is the negative and should be 
connected to the terminal painted black. _ 
In testing the wires for polarity, care must _ 
be taken that the wires, do not Bee me 





Fig ig. 5, —Method of Charging. Accumulators 
from Electric-light Switch — 


come into contact. with each other, and” 
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obtainable from any electrical dealers. 
_ The paper should be moistened, and the 


- half an aaneh apart, and the current 


= Fig. 6.—A. Lamp Resistance Board ; 


“on the paper at the negative wire. . 
Regarding the actual charging arrange- 
3 Be cnis, probably the simplest is that in 
which one wire of a pendant is cut, and a 
wire connected to each cut end, anid the 
iccumulator connected thereon. A method 
2 peat obviates the cutting of the wire is 
shown by Fig. 4. Instead of the lamp 
- being j in the pendant socket, an adaptor © 
Eis ‘fitted into this, wired to the lamp socket 
— &B, as shown at A, the two free ends of 
a Ww. ire being. left for connection. to the 
“ accumulator Dz. 
Another ae system viceding very 
tle preparation is to make the accumu- 
sor act as the bridge of the switch, as 
~ shown in Fig. 5. A wire is connected to~ 
ch of the switch terminals, the polarity 
termined, and the accumulator con- 
cted_ to them, the switch of course 
_ remaining in the open position. 
_ Such arrangements as the ‘foregoing 
~ possess: the advantage that the accumu- 
_ lator can be charged whilst ordinary use 
is being made of the light, the difference 
in the : illumination provided by the ae 
& eing so slight as to be hardly appreciable. — 
The current with the above arrange- 
Beenie is limited, of course, by the number 
f lamps on the pendant, and this is usually 
Sine: », two or three. A better system is- 
_ to mount some lamps on a board by pro- 
weg viding sockets as shown in Fig. 6.- The 
“number of lamps may range from two 
x or even more, as may be desired ° 
Wi ha larger number it is always possible 
te to remove lamps in order to cut the current 
down, as the connections are not adioteds 
iz ae Bere 
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| JARGING ‘ACCUMULATC ORS 
Ee polatity: is LS fea use Sat pole: finding paper, : 


a: two wires should be placed on it about 


A red spot will be produced 
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The Eoiectiotis 5 this type of anes | 
‘board are shown in Fig. 7. Two ter- 
minals for the mains are provided at one — 
end, and two more terminals at the other, — 
the accumulator being connected to the 
two latter. 
Connection can be aousenioitly made 
from the mains by. means of an adaptor, 
but if more than six lamps are used and 
connection is made to an ordinary pen- 


dant the size of the fuse wire for that 


particular pendant should be increased 


or the fuse may “blow,” owing to the 


fact that it will be called on to- pass a 
heavier current than it is intended for. 

~The Actual Charging.—A new accu- 
mulator should be filled with a mixture — 
of the best brimstone sulphuric acid and 
water of a specific gravity of 1-200 (5 parts 
of acid to 21 of water), the level of the 
liquid being a quarter of an inch over the 
_plates. In mixing the acid with the water, 
the acid should always be very slowly 
added to the water and not vice versa, as 
there is considerable ebullition and genera- 
tion of heat. The first charge should be 
at half the ordinary rate, and for a period 
of rather more than double the prescribed 
time. When the cell is charged it wilk 


gas freely. The truest indication of the 


completion of the charging is the specific 
- gravity of the acid. With small accumu- 
lators it is not possible to insert a hydro- 


meter to test the specific gravity, but e: 


hydrometers are obtainable into which 
a small quantity of the acid can be drawn 
Py means of a rubber bulb, the specific — 





Fig. 7.—Connections for Lamp Resistance 
2 ~ Board 


gravity being indicated by the levels at 
which three coloured beads float... 
tests can be made with a voltmeter, on 
which a 4-volt cell should give a reading 
of 4°5 volts if ae charged. Indication 
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is also afforded by a lamp of the morreche 
voltage which should glow very brightly, 
and also to a certain extent by the colour 
of the positive plates which should be a 
deep chocolate. Voltmeter and. lamp 
tests are best made after the cell has been 
working a short time, as there is always an 
initial current of a false value with a cell 
that has been newly charged, or has’ rot 
been in immediate previous use. 
Discharging.—The voltage of a cell 
should never be allowed to-fall below 1-8 
volts, or an insoluble sulphate will form 
on the plates, and the damage that will 
result from this will be irremediable. 


A slightly sulphated accumulator may be” 
improved, if not entirelyrestored, byseveral 
alternate chargings and dischargings at an. 


exceedingly low rate, but one that is badly 
sulphated may be regarded as ruined. 
With proper care and certain pre- 
cautions, the life of an accumulator may 
be almost indefinite. In the first place 
an accumulator is all the better for being 
‘in constant use, but if it is not in use, the 
voltage should be tested about every three 


or four weeks ; if there is an appreciable 


fall the -cell should be given a further 
charge; if the voltage of a 2-volt cell 


The Care of Tennis Rackets 4 


Frew people can explain why the strings 
of a tennis racket snap suddenly without 
apparent cause. A player often stores 
his racket in a very dry, warm room, 
where it may be left many days at a time. 


Then it is taken on to a damp lawn. 


Now, gut strings are very susceptible to 
damp. Immediately the strings begin to 
absorb moisture the process of expanding 
takes place, and slackening of the stringing 
sets in during play. Play being over, the 
racket is taken back again into its warm 
room. Here the opposite process begins. 
The warm atmosphere begins to absorb 
the damp from the strings, and this time 
the gut strings contract. Now, if the 
stringing is of very high tension, some 


strings invariably snap, Whenever this 
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vaseline ; 


‘smear a little sweet oil on the gut, and — 


So de - a ih 4 7) >, set a Se | ee Oe 
- vacate A, Sst J SEY 
: rae i ai 2 £ as: 7, 





has fatten below 1-8 volts the necoeioee 

for recharging immediately is imperative. — 

The charging rate should on no- account — ; 
exceed the maximum permissible, and the — 
same statement applies to the rate of 
discharge. With regard to this latter it — 
must be remembered that testing an = 


accumulator by “flashing the terminals ” — 


—that is, momentarily short-circuiting ~ 

the terminals by means of a piece of wire < 
or metal—means that the maximum ~ 
discharging rate is being greatly ages ore! - 


for the moment: 


The acid should always well cover ‘the 4 
plates, and loss that is bound to take place 
owing to evaporation and gassing” - 
should be made good with distilled water > 
only, and not. with a mixture of acid and — 

water. The terminals and tops of the é 
cases should be kept well coated with © 
especially is this the case when ~ 3 
it is desired to put an accumulator away 
for a time and to bestow on it the smallest — 
amount of attention. An accumulator | 
should be stored in a dark, cool place, and _ 
be covered up so that dust does not — 
reach it. There is one method only of — 
keeping an accumulator in good condition — 
and that is by keeping it fully charged. — 


x is Bt — > 2 
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does happen, it is always wise to have the — 
strings replaced at once, otherwise the — 
racket loses all tension, aad sometimes the — - 
shape is absolutely destroyed, especially 

if left for a week or two. Get a water-— : 


proof head-cover for the racket, -or | 
‘make one out of a good piece of green 4 


baize, and sew on a piece of tape in the ~ 
shape of a loop. Now insert the racket — 
and place in a racket press. After A 
screwing down, hang up by the loop on a 4 
nail in the scullery, not in a warm room. © 
After a game, make a practice of rubbing — a 
the strings with a dry duster. Then _ 





once or twice a month brush a small — 
quantity of satis varnish on all the ee 
strings. : = 
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“metry on the. 
_-reader’s part, is 
- appalled by the 


to go back to such 


Working Drawings: How to 


Prepare and Read Them 


Sais chapter is an voavnest attempt to 
_ deal explicitly with a subject which, 
while of extreme importance to all con- 
structors in wood and metal, has been 


almost entirely neglected i= - the past. 
_ The neglect, it is to 
be assumed, arises 
out of the great 
we difficulty of explain- 
ing the subject in 
a useful, lucid, and 
_-yet concise manner, 
and because an 
author, unless he 
_ takes for~ granted 


some slight know- 
— ledge of solid geo- 


prospect of having 


primary matters as 


and a 
section, and _ the 
methods of “pro-— 
jecting ” one from 
The 
difficulty has been fossa in this ai pion. 
and it is hoped that even the reader 
who is scarcely acquainted with geo- 
metry will find his understanding of the 
_ why and the wherefore of the working 


perme. built up bit by bit, until, by 
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diligent application of. the principles here 
laid down, he will be able to “read ” any 
ordinary technical drawing which is ever 
likely to come in front of him. The 
subject may, and probably will, be re- 
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es Fig. 1.—View of Small Kitchen Table 


ardea as “dry,” but the amateur 
mechanic will find that the knowledge 


gained by studying this chapter will 


enhance the pleasure of his practical work 
and save both time and mistakes. 


Briefly, the scheme of the chapter is as 


~ 


~ 


NS 
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follows : First, an everyday example 


_of joinery work—a, kitchen table—will be- 


described in the style common among 
practical men. Next, the amateur will 


be shown how to interpret that informa- | 


tion, and how from it, and the few draw- 
ings given, he may prepare for himself a 
full set of working drawings, including 
all the details. Much the same course 


- _will be followed with a-second example 


—a kitchen dresser—and, finally, some 
hints on the drawing-board, the few 
draughtsman’s instruments required, etcs, 
and on their use and manipulation in 
the actual production of a woe draw- 
ing will be given. 3 


THE CONSTRUCTION OF A. KITCHEN 
_ TABLE DESCRIBED BY ITS MAKER 
The perspective (Fig. 1) shows a small 
kitchen table which was made more than 
thirty years ago, and which is still as 
strong and serviceable as ever. Its 
framing (see also Fig. 
although rather an uncommon wood for 
such work, is probably stronger and more 
durable than any other coniferous timber. 


However, either red or white pine may be . 


~ used. 

_ The table legs are dressed 24 in. square, 
and bevelled from the edge of the rails to 

14 in. at the foot. The back and end 


rails are finished 5 in. by 1 in. The top 


front rail and bearer-rail for the drawers 
~ are 24 in. by lin., as is also the upright 
between the drawers, and the longitudinal 
and bottom rails 2in. by lin. The table 
_ top is a solid 23-in. wide yellow pine board 
Lin. thick by 3 ft. 4 in. long, and projects 


2 in. over the framing at the ends and 


14 in. at the front and back. Should a 
solid board of sufficient width for the 


top be unobtainable, the breadth may be ~ 
made up by shooting the edges of two 


or more pieces, and dowel-jointing and 
gluing them together. 
The stuff for the drawers is 2-in. birch, 


with 3-in. thick fronts, the latter being 


made of home-grown walnut, which when 


_ polished or varnished contrasts well with 


the lighter-coloured framing. The drawer - 


- knobs may be bought, but the writer 
turned them of the same stuff Be CE as 


~ 


2) is of larch, which, 





“the oe fronts, and, need: ‘of th 
usual screwing, simply _ glued them in 
tight with plain turned “pins, which ae 
hold quite firmly. . 3 


The back and end ‘rails are bridge E 
‘mortised into the legs as at A (Fig. 3), and 
the end-bottom rails as at B, while the: 3 
front top rail is dovetailed into the top— 3 
of the front legs as at co (Fig. 4) and the ~ 
drawer bearer as at D. An end view of 2 
the front rails is given in Fig. 5. ~ Thess 
upright £ between the drawers is double- 3 
‘mortised into the rails F; but the tenons 
may be mortised right through and glue- 
‘wedged, which tends to prevent the 
weight and use of the drawer working the — : 
joints open at the shoulders. The drawer 
runner G is fixed between the bearer and — 
back rail of the table with small blocks _ 
glued on underneath, as at H. The drawer — a 
guide is on top of the runner, as at J. The — 
end runners are similarly fixed at both — 
ends of the table as shown at K and L 
(Hig. 6). 
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The longitudinal bottom rail e 


is mortised midway into the bottom end — 
mH 
























rails with stump-tenon joints mw (Fig. 7). 

In putting the framing together, the a 
end, top, and bottom rails are glued and — 
cramped together, and then placed aside 
until the joints set. The short upright is 3 
at. the same time glued into the front_ 
rails, and, in the latter case especially, 4 
care must be observed that the rails are — 
not distorted from parallelism in cramping. _ 
Next, everything being prepared, the 
various joints are manipulated into their. icy 
respective positions, with mallet or ham-— 
_mer, taking care not to bruise the wood, — 
and finally cramped tightly together and — 
tested for squareness. Any defect of this — 
sort (provided the rails are correct for 
length and shoulders) should be remedied a 
by slacking, and slightly altering the — 
position of the cramp. It should also be 
noted that the bottom end-rail shoulders — 
are bevelled to suit the legs. oN ee 
- The drawers are 1 ft. 34 in. wide and | 
3 in; deep. at the front, and may be made ~ 
1 ft. 6 in. from front to back, dovetailed — 
and glued together as shown. in Fig. 

As shown in Fig. 9, the drawer back . 
flush at the. pen and bottom with a e 











<6; Fig, 9) and hele in ae with a fine 
| pack, he perinite the battour eee slid screw-nail through it into the drawer back. 
in n from the back after the front, sides, and Thus, if it shrinks from the front groove | 
back are framed together. ‘The fillets N. the screw can be withdrawn and rein- — 

3 eS? are ace fixed to oe breadth serted after pesung in the bottom. — 


: “Big. 2.—Dimensioned — 
Sketch of Table — 







































































M. 
Fig. 7.—Joint of 
Longitudinal Rail 
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Fig. 5.—Detail of 
Upright and Mid- 
_ dle Runner LoS 













Two Methods of 
Fixing Table Top 































[Fie 6. etal: of Front Rails _ 
“and. peo Hers . 







Figs. 8 and 9.—Side and Bee End Blevations of Drawer 







e for wear, = ahd prevent the thin drawer Fig. 10 shows the drawer knob on 
_ Sides wearing tracks in the bearer and turned pin P for gluing into a bored hole. 

_ runners. As. provision against shrinkage, Two methods of fixing the table top are 
which often, occurs in drawer bottoms, adaptable from Fig. 11, either by glued 
he- bottom “may be advantageously left _ angle blocks, Q, or angled countersunk 


3 P 0) jee at a Britt: baron the peeks (as at pecan nadls as at R; or the two combined. 
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PREPARING THE WORKING DRAWINGS 


OF THE TABLE 


Obviously written by an experienced 
man, the foregoing description, although 
intelligible enough to an amateur well 
grounded in the principles of joinery, 
will not be completely understood by 
the beginner, first; because of the use of 
technical terms, and, in the second place, 
because he will be ‘in. doubt as-to. the 
meaning of the drawings, the chief reason 
for the latter being that, either in saving 
space or addressing himself too exclusively 
to the well-informed worker, the author 
has omitted from his set of drawings 
the three most indispensable for the 
proper understanding of an _ object, — 
namely, the elevation, section, and plan, 
and these terms it, is now proposed to 
explain. It will be assumed that the 
reader is about to make the drawings in 
question, and, indeed, he is advised to do 
so, aS by that means he will the more 
easily form a lucid idea of the whole 
subject. 

First, it is proposed to make a rough 
drawing to a scale of one inch to a foot— 
that is, every inch actually measured on 
the paper represents a foot-on the actual 
work; this can be readily done by the 
“use of a boxwood or cardboard scale 
having on one edge inches divided into 
_twelfths, each division representing an 
inch on the drawing. 

The Front Elevation: of the long 
side of the table—that on which the 
drawers sho —will be -a view in some 
respects resembling Fig. 1 on p. 211, but 
with the important difference that the 
various converging lines caused by what 
is known as “ perspective,’ such as those 
formed by the edges of the table top at each © 
end, will not appear. 
exactly level with the surface of the table 
and opposite the middle of it, the exact 
effect referred to will be Seen; the board 
forming the top will appear simply a 
rectangle 3 ft. 4 in. long and 1 in thick, — 
and the two drawers similarly will be. 
quite rectangular. 
however, the eye would still look down 
upon the rails near the floor, and in order 
to see this portion in strict “ elevation ”’ 
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_ legs at ‘the ends to-an extent of 2 in., and 


‘There is also a short piece 1 in. wide to be. 


If the eye be placed” 


portion at the level of c. 
From this position, — 





it would be necessary to bring the eye 
down to only about 7 in. above the floor. 
This will perhaps make clear the require-— 
ments of an elevation, which are, in short, 
that each portion on the particular front 
concerned shall be shown as though the — 
eye were exactly opposite to and level — 
with it; this eliminates all question of — 
converging lines such as would occur in — 
a photograph, and, provided that the 
object is drawn either to its full size or e 
to some scale, say one in which an inch © é 
represents a foot, it 1s possible to measure 
exactly the sizes of all the parts shown » i 
which procedure would be obviously — 
out of the question with such a view as. 
that shown in Fig. 1. Bd 2 
To make a front elevation of the ; 
kitchen table from the information al-_ 
ready given, supplemented where neces-— 
sary, start by drawing the edge of the 
top (A, Fig. 12) 3 ft. 4 in. by 1 im. thick, to | 


a 
Re 
Si 
3 
be 
* 
i 
Sy 
a 


‘the scale of an inch to a foot, thus making 


a rectangle actually measuring 34 in. — 
by. 74, in. (Note that Figs. 12 to 17 are 
reduced to three-fourths of this size.) It — 
is ascertained that the top overhangs the 
that the legs are 24 in. wide ;. this enables : 
us to put in the four lines BB reaching — 
from the under-side of the top to a hori- | 
zontal line 2 ft. 3 in. below it, es : 
ing the floor level. Next we find that — 


‘there is a bearer rail 1 in. deep for the — 


drawers, C, also atop rail of the same depth — 
immediately. above them, and, as they — 
are only 3 in. deep, it will be easy to — 
measure the spaces and add the three 
horizontal lines indicating these members, 


rn ya ‘ie eres 


shown in the middle to separate the two ; 
drawer-spaces D. At this point it may be — 
observed that the legs are: not parallel 
sided, as suggested by the lines BB, but ~ 
that they are tapered towards the floor; — 
ne taper can be shown by measuring © 
2 in.~(to scale) in at each side at floor | 
level, and then joining up with the straight — 
The front and — 
back legs are connected by a light rail 
near the floor (see Fig. 1); these rails are, 
of course, end on to the legs in one eleva-_ 
tion, and consequently are not seen ; buts 
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the. long rail ESinbetine them along AES 
middle of the table from end to end will 


require to be shown, 6 in. up from the 
floor and 2 in. high (u, Fig. 12). This 


will complete our front eleyation for the 


purposes of a simple exercise. 2 

The Side or End Elevation (see 
Fig. 13) should always be arranged 
level with the front one, so that the 
_ horizontal lines can be continued (“ pro- 
jected’) along. The top can be drawn 
as before, but 1 ft. 11 in. across, and the 


legs added and tapered off as. before, but 
‘The 


this time only 14 in. from the edge. 
rail previously - mentianed as connecting 
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the middle of it will appear the littl 
upright division between the two drawe 


the front and back legs will now be seen — 


as at F, and as there are no drawers on 


‘this side, a_plain piece, G, 5 in. deep, - 
to agree with the bottom of c in Fig. 12," or 
_ the vertical or the horizontal plane, and it 


will be necessary to complete this view. 
The Plan is primarily intended to 
show (to scale) what a thing is actually 
like on the ground level; but the idea 
can be applied to any other desired 
point. Thus Fig. 141s a plan at the level 
of the line x Xx in Fig. 12. It can best be 
- drawn by marking out to scale and immedi- 


which it must agree) an oblong 3 ft. 4 ims 


by 1 ft. 11 in. in dotted lines to indicate 


the position of the table top if laid flat on 
the floor. 
the legs it will be simple to mark them 


As this governs the positions of | 


out 21 in. square, 2 in. from-the ends 


and 14 i in. from the front and back edges, 
as dictated bythe previous description. 


-. It will, however, be recalled that they 
are tapered to 14 in. by 14 in. at the 


~ 
> 


~ 


= 


bottom, so that in order to be correct 
2 in. should be marked off all round each 
leg and the reduced square so formed 


hatched with light diagonal lines as shown. — 


The rails between the front and back legs 
near the floor, and also the one running 


lengthways along the centre, will require — 
- to be shown in this plan, all 1 in. wide, (Fig. 13), except that the long botto 
After this, it will be — 


advisable to draw a plan at the level of. 


as at HH and J. 


the line yy in Fig. 12, or about the 
middle of the space for the drawers. 
same procedure will ‘be followed as 
regards dotting the outline of the top and 
showing the four légs in their correct 


. indicated by the line oP~on the plar She 
_ (Fig. 14). 
usually shown on more than one plan, but. 


- line OP.’ 
with a simple article, the section is found —~ 


top, ie drawer bearer and top piece, and: 4 


sihes- 


At the ends and along the back are three 


-consequently shown merely by lines con-_ 


level, e is rather different, as the drawe1 


by 1 in., and will be seen. on ee ait N in 
cut right through with a knife, thus 


on the plan. , ae 
. ately under the front elevation , (with ~ i 


‘exposed such a view as that in Fig. 16, 


the portion it is Saree to explain, 

































positions? shea at tite Yoval thay a 
not reduced from the Qh -in. dimension. 


5-in. by l-in. pieces, as at Gin Fig. 13, flush. 
with the legs on the outer faces and — 


necting the outer faces of the legs, and 
then adding the back edges at a distance — 
of 1 in., ag at KK. On the front, at this — 


bearer (c, Fig. 12), while only lin. high. 
is, for strength, 24 in. wide, and conse 
quently the same width as the legs L. In. 


fronts (see M, Fig. 12), which is also 2} in. 


shows an object as though it were actually — 


exposing to view its internal shape adaze 
that place. The line on which a vertical 
section is taken is usually indicated by a a 
thick line, with suitable reference letters, a 


Thus a line in an eee or plat: 
represented in the corresponding plan 
elevation by a surface; and a section is 
merely an internal elevation or plan. 

Imagine the table at present used as 
an example sliced through by a vertical 
cut right down from the top, at the part 


These section lines are not + 
for purposes of demonstration, the pre- 
sent one is also indicated in Figs. 12 and — 


15.- The supposed. slicing would leave — 


which would be described as “ Section on : 
Dealing in the present instance _ 


to be very similar to the end elevatic 


rail is cut through, as are-also the table — 


sections taken, on tines cutengs nd ther 










- section that could possibly be considered 
_ necessary is of so simple a nature that it 


4 = _ mere fragment. 
- Fig. 14 properly, and in Figs. 13 and 15 
- for demonstration purposes, as in. the 
case of the other section. The reader 
will by now be qualified to observe for 
himself that Section Rs 
shows a back leg with. the - 
short lower rail shown in 
section and part of the long 
_ one meeting it, while above 
are seen part ‘of the table 
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Bigs 18 to 27. The Detail Working Drawings . 
tess us the Small Kitchen Table 


s = 
ge 
xx, >- 
ee 


ae with the piece corresponding to G in 
Fig. 13 cut through in section below it, and 


sey 


a 
part of the back piece seen in section at 
ee S in Fig. 16 now showing in elevation. 
fe Sections are frequently described, not. by 
= letters, but as being - longitudinal 2 OR 
aS as “ transverse ” or “cross”; but for the 
st ze Pree purpose this method is not SO 





definite as the one advocated. 
- Detail Drawings. — When the work 
is first of all drawn to a scale, details 
made full-size are usually essential for 
the proper carrying out of the work. 
These details should be such that every 
oe part can be RR ao a with) in accordance 
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ae i in n the present fristanne: "the only other | 


_ is quite useless to fill in the whole, so that 
me the.“ Section on line Rs ” (Fig. 17) is a 
Its line is shown jn _ 


F= pase 
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“Fig, 22 


O17 


with the drawings, and no part oi the 
work left to be decided: until the time ~ 
when it actually has to be put in hand: 
A typical set of such details relating to 
the kitchen table already illustrated are 
reproduced in Figs. 18 to 27. These are 
dimensioned and figured fairly fully, 
although without undue repetition, and 
as they all conform to the usual work- 
wee eLrantioe they will be sufficientl} 
explicit for the carpenter o1 
joiner without further ex- 
planation. To the novice, 
however, as-yet perhaps 
none too sure of his under- 
standing of plan and eleva- 
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tion, the view given by Fig. 28 will prove 
very helpful in explaining the various 
joints. The details (Figs. 18 to 27) will be — 
seen to consist of simply: an extension — 
of the principle of plan and elevation — 
already expounded, applied to each portion _ 
individually in order to show the various: 
joints which are necessarily omitted on 
- the smaller drawings. | | 
The explanatory drawings presented 
by Fig. 28 are really a crude form of 
‘perspective,’ without the convergence 
of the parallel lines usually implied by 
the term. ‘They are known as “ isometric 
projections,” from the fact that in them 
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it is possible to measure vertical and 
horizontal distances equally well on two 
faces of a rectangular object, which is, of 
course, quite impossible on an ordinary 
elevation. Isometric drawings are very 
. useful for explanatory purposes, as in 
the present instance, but are seldom, if 
ever, used in practical work. The method 
required to produce them is quite simple, 
as all the sloping lines are at 30° to the 


true horizontal line ; but-it will be under-. - 


stood that, although these actually slope 
on the paper, they are the horizontal 










Fig. 28.—An isometric: 
Drawing of the Table 
Framing 


N.B.— Where joints are not shown they - 


should be similar to those given. 


lines just referred to as being possible to 
measure along with accuracy. 

The work described and illustrated so 
far is thought to have dealt fully with the 
whole structure, with the exceptions of 


~ the method of fixing the top to the fram- 


ing and the simplest way to make the 
drawers. As these will apply equally to 
the next example and many other pieces 
of work it is proposed to deal with them 
‘later in this chapter. 


A SIMPLE KITCHEN DRESSER 
The perspective view (Fig. 29) shows a 
simple kitchen dresser, the full working 
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drawings of which are presented by Fig. 30 _ 


on p. 220. The dresser may be altered 


in size to suit varying requirements, and 


made either a fixture or removable, and 
also with or without a boarded back. 


The lower part would be made quite 
separate from the upper portion, and 


consists of four 2-in. square legs having 


their tops stub-tenoned into a dresser 
top 15% in. wide and about 14 in. thick 


(14 in. planed down), and with edges 


rounded off. A 2-in. by 14-in. bearer is 
tenoned between the front legs for the 


or: 
a 
5 
4 
‘ 








: Joint at “A’” 
CJunction of Bottom Rails.) 


~ 


A 1-in. square fillet is fitted in just above 


each drawer without any joints, and | 


this should leave about 10 in. for the 


drawers, which will be dealt with later in — 


this chapter. Each of the ends is filled in 


with a 1-in. by 14-in. rail, tenoned between - 


the front and back legs level with the 


drawer bearer, and the space above — 
filed in with a 8-in. panel fitting into — 
rebates in the rail and legs. This work 
is shown by the detail at H, where a ~ 
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two drawers, which are separated by ay = é 


2-in. by 14-in. central upright (@ on _ 
front view), tenoned at top and bottom. _ 
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_ also indicated. Near the floor the “ top 


poard”* consists of 3-in. boarding with 


rounded nosings: carried on 21-in. by 
l-in. pieces tenoned between the legs on 
all four sides. and secured underneath 
~ with angle-blocks, as. indicated on. ihe 
elevations and section. 

The ee constituting the upper 
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half of the oS A supported by means 
of three 7-in. by 1l-in. uprights of the 
desired eeetvr -connected at the top by - 
a horizontal -3-in. top board, nailed down 
on their ends. They are shaped at the 
- bottom as shown by the detail at o. The 
edge of the top board. we need making 
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Fig, 29. tree of Kitchen 
Dresser ee 


out with a small strip § in. square right. 
re: ist Betone the pon in ARS to make the 
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edge out sufficiently to take a. small 
moulded cornice of any desired profile, 
mitred round the top. On the left-hand 
side this part of the work will be finished 
with a 4-in. by 2-in. spandril, } in. back 
from the front edans of the step ports, cut 
to a curve formed by a radius of 2 ft. 1 in. 
Of the shelves, the bottom one on each 
sider andthe two under the arch 


are 7 in. by | in. (unless they are— 


made # in. less in order to allow 
for a thin boarded back), grooved 
for plates and dishes as on. the 
detail at co, housed + in. or 2 in. 
into the uprights except for the 
front 4 in. or so, which should 
_be cut back so that they will 
dicular face. The three shelves 
but 13 
date the door; they need not 
be housed like the others unless 


supports would carry them quite 
well and be concealed from view 


The latter might be bought, 


~other chapters, 
made up of similar stuff to 
that shown by the detail 


corner, orly mitred_ to- 
gether at the angles as 
would be done with an 


stead. of the more orthodox 
and. of course, stronger 
method of mortising and 
tenoning. 

The top -half will be 
found to stand quite safely 
upon the dresser top; but should it 
require any steadying, a couple of brass 

wall-plates, with which to attach it to 
‘the wall at the top, will be found quite 
Satisfactory. 


MAKING A DRAWER 
The main requirements for a good 
drawer are smooth running, perfect fitting, 


simply butt against the perpen-- 


in the cupboard should be similar, 
in. less wide to accommo- — 


when the door is closed. 


- plan in the top right-hand. 


ordinary picture-frame, in- 
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desired, as small fillets on the 


or framed up in accordance — 
with instructions given in 
Of even? 
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< aay considerable annie and in Sint it just-sufficiently by planing on the out- 
_ to fulfil these it is essential to exercise side for it to run easily when moved with — 
great care when setting out the work. one hand only; and it will be found — 
3 The details of the drawers for the kitchen advantageous to have the wearing parts 
_. dresser are explained by Figs. 31 to 33, ‘in oak. Drawer-bearers in the centre,” 
and can bé adapted for all three sizes. where the two drawers adjoin, can easily 
- A l-in. front is dovetailed to the 4-in. be fitted between the front and back rails. 































Se best to resist the tendency to pull off the were omitted for the time being from the 
_ front when opening the drawer. Some- description of the table, this having been 
_ times a large number of dovetails are purposely dealt with in a somewhat 
advocated i in such a case, but the practical elementary manner, avoiding all Pole 

=~ man will find that this sort of thing can complications. | 
53 be ee overdone, and it is not worth 
ec FIXING A TABLE TOP ~ 

~ When the under- weak and table top’ 
have been prepares ready to fix together, 


= Fig 31. —Dovetailing Fig. 32. sTigde View of Drawer, Fig, 33. Sighs on Drawer 
| of Drawer = _ Showing Groove for Bottom Bottom 


efront ta receive a thin bottom, which’ in there are several methods of joining than 
most cases can be of three-ply wood that may be adopted. First, there is the — 
‘slipped into the grooves from the rear system of gluing small blocks on the 
and afterwards secured to the back piece, _under-side, as in Fig. 34, but unless these 
which, as shown in Fig. 32, stops at the are also bradded or screwed they are 
top line of the grooves. This figure also sure to fall off sooner or later. Another 
shows how the back is rebated at each course, already mentioned, is to insert 
nd to form a projecting tongue fitting screws in countersinkings, in the rails at 
into a vertical groove B. Two strips on intervals, as in Fig. 35. Both these 
the bottom, as at o and D in Fig. 33, will _ methods, however, are open to the objec- — 
_ be useful to reduce the wearing of these tion that. they allow no latitude in case 
_ upon the bearers on which they slide in~ the table top shrinks or expands, so that 
2 and out. Rails and blocks should be it is highly probable that splits will occur 
= - fitted wherever possible inside the drawer owing to too great a rigidity of fixing. 
AE B apac0 to act as guides, and there should The best manner in which to execute the 
also be a stop to prevent the drawer going job is undoubtedly to work a groove all 
_ the least distance beyond the front at yound the bearers and to insert at fre- 
& which its face becomes flush with the quent intervals what are termed “ but- 
- Surrounding IPAM, oo set tons.” These are of the shape shown in — 
It is usually advisable to make fis Figs. 36 and 37, with their end grain cut 
aos as a oN nt, and then to reduce into: tongues fitting rather loosely into 


- sides as in Fig. 31, this joint being the They are shown on the dresser details, but 





making tentative freehand sketches. 

With regard to the instruments, etc., 
required, it will be as well to work upon 
a drawing-board if possible. A half 
imperial (22 in. by 15 in.) would be a 


- course, necessary ; 





Jalthough in most cases they are not — 
A 2-ft. rule is, of - 
it had better be free | 


absolutely essential. 


from any scales, and should be used. solely 
for full-size work. 


A separate 12-in. 4 
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| 3 
the grooves al then screwed to the top, — suttable size, or this could be improvised 
which will thus be able to move a little by screwing some well-seasoned boarding 
and yet be firmly attached to its supports. ' on two battens (hardwood if possible) — 
Of course with the kitchen table this in such a way as to allow each board — 
system could not be employed along the to expand or shrink without splitting. 
- Smoothed off on the face, and with edges 
_ shot and corners rounded, thisshould make — 
an efficient drawing-board. For only occa- 
sional work, however, it may be sufficient _ 
. to use paper pinned down on a table or 
“bench top, any irregularities being suffi- 
ciently smoothed over by means-of a 
Fig. 34.—Glued Blocks Fig.35.—Table Top sheet of paper under the drawing. % + 2 
Under Table Top ace palate Nal A simple pearwood T-square 24in. long, 
and one or two set-squares will also be 
front above the drawers, there being eduired; they may be in pearwood, Lom 
insufficient height; but if it were to be Put should not have bevelled edges, as - 
adopted for the other three sides it would these limit their proper use to one side 
not matter if the front were fixed by Oly. The transparent celluloid set 
the methods- shown by Figs. 34 and 35. *@uates are very convenient. and: clean. Se 
A pair of compasses will be indis- — 
REQUISITES FOR PREPARING WORKING Pensable; they should be in brass, 
DRAWINGS ; arranged to take an ordinary pencil. The — i 
The most useful kind of paper for ‘pencil ;used in the compasses should not ze 
working drawings of joiners’ work is be harder than the HB degree, and if 5g 
cartridge, although if there is a great sharpened to a. chisel point will be found ~ 
deal of it to be done a fairly good quality to give a much better line and to last oe 
linen paper, as sold by wallpaper mer- longer than if sharpened to a circular amy 
chants at about ls. per piece, might» be point. \ ae 
employed, but its surface will not bear When, curves occur too large to be 3 
much rubbing out. Sometimes, too, described with the compasses, @ pm) oy 
brown paper is worked upon with chalk ; firmly inserted at the centre of the. oe 
but this would hardly appeal to the ae 
amateur unless he were experienced. ~~ ee” 
A sheet of tracing paper, obtainable “3 
from a stationer’s, will be found useful on os 
occasion, especially when there is any 4 
curved work to be repeated in a sym- of 
metrical design. Carbon paper can be Se 
used in such a case, but is messy stuff and Figs. 36 mi (37: =Thble*Fop Held by = ae 
better avoided. ‘There is one variety of Buttons “ 
paper that may be found of use for pre- ke = 3 
liminary sketches before the actual scale desired curve and a piece of string’ care- 
drawings are begun, namely, that divided _ fully regulated to the correct length and 
into small squares by faint lines. These having a small loop firmly tied at each’ — 
squares can be taken to represent inches, end will be found quite sufficient for 
halfs or quarters, etc., as desired, and +the purpose. A pair of dividers, costing, 
form a considerable guide and help when say, 1s., can be turned to account, — 
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boxwood scale, having its four edges 
marked with 1 in., $in., Lin., and } in. to 
~ a foot, will be found of most service. . The 
use of the two smallest scales lies not in 
the probability of a workshop drawing 


* ever being made to this scale, but in the 
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representing not feet but inches, 


fact that when a larger drawing is desired 
than would be obtained by showing the 


work to l-in. scale then the side divided 


into eighths of an inch can be taken_as 
thus 
giving a scalé of 4 in. to I in. (that is, 
14 in. to 1 ft.), and the same with the 


— din. scale, which can be made to serve as 


one of 3 in. to | ft. 

A mistake very often made is that any 
_ pencils used should be hard ; this renders 
_ the work thin and scratchy, as well as 
tedious to produce and difficult to erase 
and alter. An HB or F will give much 
better results for small work, while for 


2 full-sizes, curves, or writing, a B degree 
affords more freedom and rapidity, and ~ 
deciphered. Very often, especially in full- 


at the same time is much more easily 


size work, it is advisable to avoid con- 


fusion of the various lines and parts, and. 
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reverse. 





for this reason coloured pencils may be 


# used, perhaps adopting blue for the 


~ dimension lines, red to elucidate any 
- portions indicated ‘behind some other 
' part, green for glass or metal, and brown 
to shade the sectional portions of the 
woodwork. Much the same result would 
~ be obtained by the use of water colour 


_ applied with a brush, but-this is not often , 
done in ordinary workshop practice.  ~ 


Reversing Drawings.—The operation 
of tracing previously referred to is of 
value when a full-size design is furnished, 


say, in a book, or when one-half of a 
_ symmetrical figure has been drawn and. 


is required to be reproduced on the 
It is, of course, done by going 
with a soft pencil over the outline as 


seen through the transparent paper, 
_ turning see over on to the desired place, | 
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and. again going along the outline as seen 
through from the other face ‘This, if 
carefully done, will be found to transfer 


a fairly accurate replica, which can easily 


be touched up if at all defective. The’ 
tracing can usually be again réversed if 
necessary, but by this time the paper 
will most probably be nearly cut through. 
In any case the success of tracing work 
depends very largely upon the careful 
pinning of the papers in position, as any 
movement, even if only slight, tends. to 
throw the whole thing out. Drawing pins 
for this and other work should be large, 
strong ones, and selected for their smooth 
heads in order nor to impede the T-square 
unduly. 

Enlarging Drawings.—It is usually 
quite a straightforward matter to enlarge 
working drawings from printed examples 
by means of the scales and dimensions 
invariably shown ; but where any elabor- 
ate work, such as a fret ornament or piece 
of carving, has to be enlarged, the copy 
should be divided by pencil lines at right 


angles into small squares corresponding 
_with a similar series of squares on the 
- full-size setting out ; 


thus, should the 
copy be a quarter full-size, it will -have 
+-in. squares as compared with l-in. ones 
on the enlargement, and the_ process 
of numbering both sets of squares up 
and across in order to prevent mistakes, 


and then copying the design square by © ; 


square, will be- very simple. However, 
simple as the work is, it calls for some 
little skill in freehand drawing. 

Some Precautions in Setting Out.— 
In conclusion, it may be noted that when 


_ setting out woodwork there are several y 


points to bear in mind. Allowance must — 
always be made for the reduction of the 
various thicknesses. by the necessary 
planing of the surfaces, and a certain 
amount of play or movement should be 
allowed panels, etc., in order to render 


' them less liable to splitting. 
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Summerhouses: Designs =e 
and Construction © lea 








An Octagonal Summerhouse. — The _ below by Fig 1 has been Seo to. 
charm of any garden, large or small, is harmonise with a background of foliage, 
enhanced by an appropriate arbour or at the same time avoiding the old-— * 
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shelter, and the summerhouse shown fashioned rustic type = It will be found e 


ee 










Ty) Woy <TD DIV 


Rita ‘cpr 





Fig. 1. = Octagonal Summerhouse _ re 


4 Fig). 2 to 4.—Elevations and Plan of Sdimmieriiouge Bae: 
Fig. | < a 
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: oe ces aad Sialtered on. all sides 


except the front. 


ee Ms 


desired. Its 
c es is a5 

follows: A 
25 in. by 2-in. 
sill all round 


the octagon is ~ 
_ bedded on a 4- 
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on 


tare 


tt 


As illustrated by Figs. 2to 4, it measures 
10 ft. across, but aby can be altered as 





in. layer of con- 
crete, finished — 
= smooth surface 
= * and-sloping + | 
outwards, and | 
beat the angles, 5 
- uprights, each 
a composed of 
two 2-in. by 

; BeOS ES 
_ shaped as on 
plan, are fixed. 
These carry a 
roof plate simi: 
lar to the sill, 
and at each hip — 
<Ta lever ot | 
about 4 in. by 
ALi in. is notched - 
on the plate 
and firmly | 
spiked to acen- 
ae ue at the — 
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Fig.ct 


ASS Penal at 
the foot of each 
eet acs 


Construction 





: 4 a Saaleae 
the roof a flatter pitch at the eaves. 
‘his can be omitted, but it is remarkable 







elect 
a In any case, it should be said, the eaves 

“must project 1 ft. 3 in. to look “really well. 
> =P ; 








Figs. 5/0 7=—Hlevations and Plan 
of Square Summerhouse 


Fig 8,—Detail of Summerhouse 


E itct an addition it is to the general 


Sand they form the best protection ace 

- both rain and sun. . 
Four alternate sides have a fener rail, 

which should be rebated on the outade 
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(as also the sill below), and filled in with 
matchboarding. Three of the remaining 
sides have a horizontal rail 4 ft. 6 in. above 
the floor, and similar boarding. Round 
seven sides is fixed a fascia 4 in. by 1 in. 
between the posts under the roof plate, 
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and below this fascia are fixed 2-in. by 
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used for the front, and at the sides a ate 


2-in. uprights as shown, two of these being ™ be better to use these lengthwise as shown, 


ae to the curved eae and four to the 
other sides. The entrance has two shaped 
brackets 1 in. thick instead of the fascia, 


and at least 6 ft. 6 in. head room = eat ee 


be allowed. 

As regards the interior, this can be 
fitted up as required; seating on light 
bearers is indicated, but the seats should 
slope to be comfortable. Roofing is an 
important consideration, and weather- 


boarding on felt or Willesden paper is. 


recommended. The roof should be treated 





ile, > 
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Fig. 9.—Sketch of Corner or Angle 


Summerhouse 


with one of the well-known preservatives 
now on the market, and the work below 
can be stained or painted. If it can be 
renewed fairly frequently nothing looks 
better than white paint. 

A Square Summerhouse. — The 
summerhouse shown by Figs. 5 to 7 was 
designed to utilise six glazed frames 
. Ineasuring 7 ft. by 2 ft. The angle posts, 
3 in. by 3 in., should be set in the ground, 
with 3-in. by 3-in. sill frames between. 
The head having little possibility of sup- 
port on three sides, should be 4 in. by 
2 in., the intermediate studs and diagonal 
braces (which will be covered by the 


boarding on both sides) put in to suit of. 
2-in. by 2-in. stuff. Existing frames are 


desired. As illustrated, the width across q 


keeping their tops level with those of the a 
front, and framing a 3-in. by 2-in. rail 
under, with a moulding along the front 
of this. Three-inch by 2-in. hips and 
24-in. by 14-in. rafters would do for the 
roof, the hips going up to a short ridge- 
piece, and the small gablets being formed » 
afterwards in boarding only. This finish _ 
will be found far better in appearance than 
a pyramid roof rising to a point, and — 
will be further improved by bending the — 
eaves out as far as possible (10 in. being 
shown as the minimum) by means of the 
small shaped sprockets shown in the — 
detail (Fig. 8), nailed on top of each a 
rafter to curve out the weather-boarding 
as’ shown on the elevation, the sprockets ~ 
showing under as rafters. The latter will _ 
need no intermediate support, and will be _ 
matchboarded underneath, finishing with 
a small moulding at the bottom of the 
slope, while the boarded inside lining — 
should have a small capping ond: skirting 
as indicated. if 
A boarded floor may be laid on the top 6 
of the sill, and on intermediate plates laid 
on the ground surface to suit; but rot 
is bound to set in sooner or later, and 
either an impervious floor or a layer of © 
concrete to take the woodwork 1 is strongly Fe 
advised. 7 he 
An Angle Summerhouse.—The some- 
what unusual shape of the summerhouse _ 
ulustrated by Figs. 9 to 12 is accounted 
for by the intention of placing it across 
one corner of a wide grass-plot, a view 
of which it would command, while it would — E, 
soon be deeply recessed among some fast- _ a 
growing and leafy shrubs. Being placed — 
in such a position, it would, it is thought, 
have an appearance of greater novelty 
and charm than if placed centrally in a — 
garden or detached from any large amount a 
of foliage. | 
The construction is simple, and. the 
dimensions can be varied as may be — 


beatae t 






the front is 9 ft., and the depth from front — 
to back 5 ft. 3 in. The opening in the — 
front is 6 ft. wide and 6 ft. 3 in, high in © 
the centre; while from the ground to a 
















Fig. 12,— Side 
Elevation of 
Summerhouse 

(toSmallerScale) 
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the eaves is 5 ft., and to the top of thes 
ridge about 8 ft. 3 in. In any alteration 


of these sizes it should be remembered 


that the effect of this design depends on 
the proportion, which should not be altered 
without due consideration. In the present 
~ case the whole front, including the opening, 
should be kept very low in comparison 
with the width. An erection which soars 

high in the air and finishes with a weather 
- vane or terminal is often very garish in 
appearance. 

The site of the shelter having been 
marked out, it should be covered with a 
bed of concrete finished smooth, or a 
layer of gravel made hard and solid by 


the addition of a little portland ‘cement, 
~ and arranged so as to slope towards the. 


entrance, in order to keep the floor of 


the summerhouse in a fairly dry con-— 


dition. ; 

The main framework, consisting entirely 
of say 2-in. by 2-in. battens, is then taken 
in hand. It consists of eight upright 


- posts (shown in the plan) of the various 


_ heights required, with their ends tarred 


if possible and bedded in the ground, — 


while on the edge of the concrete or gravel 
~ between these posts are fixed sill-pieces, 
as at A (in the front elevation). The 
posts B and c support a horizontal head 
5 ft. up, and over this two sets of rafters 
are cut to fit ; 
little less than 45°, overhang 8 in. at the 


eaves, and are spiked to a central ridge. 


When this stage has been reached the 
slope of the roof will be defined, and it 
will be noticed that while the ridge and 
slope are continuous from front to back, 
_ the eaves are cut away as at D in the 
-smal sketch of the side elevation. This 


is the only really difficult part of the work — 


—namely, the fitting of the head at D, 
and the exact height of. the post at E 
(see plan). These could, of course, ‘be 


elaborately set out on paper, but for the 


present purpose it is probably better to 
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‘two rafters it will rest evenly on D, with- 
out winding up or down. With two short | 


Weather- boarding is undoubtedly Spee = 


sills should also be rebated before fixing — 


they slope at.an. angle of a. 






















recommend a soar trial, hace the: 
ends gradually with a chisel and adjusting, — 
until when a board is laid across the first — 


will consist of wauthen once or rough 
boards laid across the rafters and nailed 
to them, and projecting 8 in. in front. 
If ordinary boarding is used it must bes, 
covered with felt or some similar material. 


in appearance. =e 
Rails are next fixed between the poste: - 
2 ft. from the ground in front, 3 ft. between 4 
Band ©, and 4 ft. for the remaining sides. ee 
These rails are rebated at the top and — 


bottom on the insidé, and the heads and — 


in order to take mat hed-boarding filling x 
in the lower parts, and laths about 14 in. 
wide spaced out as shown for the upper 
parts. — 33 
The arch over the entrance is “then at 
prepared out of 14-in. boards in three 
pieces, held togéther by small metal strips — 
on the inside. The lower edge is curved to 
part of a circle 3 ft. 6 in. inradius. Above — 
this curve the space is filled in with vertical _ 
laths as before, except in the centre, where | 
they form a diamond as shown. <= 
Brackets put together as indicated ‘in = 
the front elevation, and with their tops 
sloping slightly, will be required for the = 
seating at each end and at the angles. _ 
Narrow boards with rounded edges are 
nailed on with small | spaces between and 
mitred as indicated in the plan, thus a 
completing the shelter, which can be — 
stained or painted in the usual manner. 
As previously mentioned, the part p 
is the only difficult. piece of work; and 
while most workers will prefer to employ = 


_a-few halved or tenoned joints, yet the 


construction will be quite sound if the 
various members are ppl. spiked or ag 
Pees in position. a 


a - z : : = * —s 
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> ~ PRIOR to the year 1841, every manufac- 
turer of machinery used his own shapes 
and sizes of screw threads, and_ this 
# _ practice led to great inconvenience and 


Ex: — 


5 


ages replace screw that would fit, as there 
E. was no system in use that permitted 
es! interchangeability ; as a consequence, 
- when a screwed part of a machine gave 
way, the accurate duplication of the old 
part was 
Joseph Whitworth, the English engineer, 
noticed the difficulty that resulted from 
the use of threads that had no recognised 
- standard proportions, and in the year 
1841 devised a system that has since been 
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machines. Many threads have been de- 
vised or recommended by the Engineering 


poses where a large thread, such as the 
Whitworth, would not suit because of its 
- depth and coarse pitch. 

a Whitworth Thread.—The Whitworth, 
or English Standard thread, is shown in 
_ Fig. I, the angle being 55°. One-sixth of 





= the height from 0 to 6 is rounded off at: 


2 the top and bottom of the thread in 


_- order to prevent damage and to reduce_ 


the risk of the bolt breaking at the root 
of the thread. The smallest size of Whit- 
_ worth thread recommended by the E. 8. C. 
is 4 in,, and the largest 6 in. — 

bg American Standard Thread.—The 
_ American Standard, or Sellers thread 
(Fig. 2), is made with an ane of 60°, 

E- and one- see of the eg to 8; is 
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_ delay. Very few firms were able to supply 


-a doubtful operation. Sir 


generally adopted for many parts of 


Standards Committee (E.8.C.) for pur-— 


cut off the top and bottom, leaving a 


flat one-eighth of the pitch in width. 
American manufacturers claim that. the 
Whitworth thread is much more expensive 
to produce than the Sellers thread, and 
the writer agrees with this view, since the — 
correct rounding of the top of the British 
thread takes considerable time and care, 
every pitch of thread requiring a different. 
curve. At the same time, the writer is 
of opinion that the Whitworth thread is 
worth the extra trouble, as sharp internal 
corners often cause fractures. 

British Association Thread. — The 
British Association thread (Fig. 3), such 
as is used by electricians and others who 
require small screws, has been recom- 


mended by the E.8.C. The angle of the _ 


thread is 474°, and the top and bottom 
are both rounded to the same radius, this 
being two-elevenths of the pitch. In 
Fig..3, D equals depth, P the pitch, and 
R the radius of the bottom and top of 
the thread. . 

Other Standard Threads.—There are 
other standard threads, such as the Inter- 
national Standard thread. which was 
recommended by the International Con- 


gress for the standardisation of screw 


threads, called together in 1898 at Zurich, 
in Switzerland ; the angle of this thread 
is 60°, as in the American Standard thread. 
The Swiss or Thury thread has an angle 
of 474°, and one-fifth of the height is 


-rounded off at the top and bottom. The — 


sharp~or WV thread (Fig. 4), which is 
often used in America, has an angle of 
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- 60°, and the top of the thread comes to Special Threads.—The Acme thread 

a fine point, as also does the bottom of (Fig. 6) is largely used in machine tools, — 

the groove. The thread adopted by the such as screw-cutting lathes where a dis- 

Cycle Engineers’ Institute (see Fig. 5) has engaging nut is fitted. The angle is: 29°, 
: " ae 
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an angle of 60°, and has the top and and this has been almost universally — 
bottom of the thread rounded. In Fig. 5, adopted as the angle for worms such as 
H equals 0°866 of the pitch Pp, and Dare used in reduction gears. a 
equals 0:5327 of the pitch. The smallest The Buttress thread (Fig. 7) has one © 
size has 62 threads per inch, and the side at an angle of 45° and the other side — 
largest has twenty-four threads per inch. vertical ; this form of thread is often used 7 
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in mechanism where the thrust or wear 
comes in one direction ; hydraulic presses 
and heavy siege guns are examples of such 
machines. . 

Square threads are so arranged that the 
depth and width of the thread are equal 
- to the space. , Bers 
_ Definitions.— The top of the thread 
is the part upon which the screw is meas- 
ured (see A, Fig. 8) ; it is usual to measure 
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- threads. 
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_two continuous threads, A and B (Fig. 10). 


If two pieces of string are wound together 
round a cylinder, a good idea of-a double 
thread is obtained. A triple thread has 
three separate spiral grooves cut round 
the bar, thus producing three continuous 
In Fig. 11 three separate 
threads, A, B, and ©, are shown. ‘Three 
pieces of string wound together round 


a cylinder will give a true idea of a 


all English screws over the tops of the triple thread. 
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‘Fig, 14.—Machine Die _ Fig. 16.—Spring Die 
tee thread. .In some instances American 
— screws are measured at the bottom of 

the thread B; this portion is often called 


_ the root. The depth of the thread is the © 

distance D between the top and the 

bottom of the thread, or the amount % Oy / = 
that the thread projects. The slope of , 


- a thread is the angle of the sides c. A Se 
 — A right-hand screw is one that is - ¢ 
: turned clock-wise when it is tightened 
. up—that is, it is turned in the same 
: direction that the hands of ‘a clock rotate. © 
A left-hand screw is the opposite to a 
right-hand screw; it turns anti-clock- 
wise. | yo ! 
A single thread (Fig. 9) has only one 
spiral groove cut round the bar, and, 
therefore, the thread is continuous. If 
one piece of string is wound round a 
cylinder it will resemble a single thread. 
A double thread has two spiral grooves 
cut around the bolt, and, consequently, 
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CUTTING EXTERNAL THREADS WITH 
HAND TOOLS 

External threads may be cut by 
several methods :~(1) By hand dies (for 
single threads), in which the die is gener- 
ally passed over the material several ~ 
times in order to cut a full thread ; watch- 
makers’ screw plates are examples of 
this class of die. In the case of very small 
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Screws, the thread can be formed in one 
cut by means of circular adjustable dies. 
This method (1) does not require a lathe ; 
whereas for the other methods a lathe 
or other machine is necessary. (2) By — 
machine dies, which are passed once 
only over the work in order to cut a 
full thread ; 
times made solid, the lathe or other 
machine being reversed in order to free 
the die; but more often the die is so 
made that when it has screwed far enough, 
the cutting blades automatically open, — 
and so allow the die to be returned 
rapidly to the starting pos%ion. (3) By 
hand chasers, which are lathe tools 
frequently used in brass work. (4) By 
single- or multiple-pointed tools, which 
are held in the slide-rest tool post of a 
screwing-cutting lathe. 

Dies.—The hand dies, or stocks and- 
dies (Fig. 12), are generally used for sizes 
from, say, $ in. upwards. With this tool, . 
several cuts are taken down the bar before 
the complete thread is formed, the dies 
_ being closed in by means of a set-screw. 


As a rule, dies of this character soon lose ~ 


their cutting edge unless abundantly — 
supplied with oil and used discreetly. 


A With circular adjustable dies (Fig. 13), 
_ the thread is cut by passing the die once — 


over the work. These dies are fixed in a 


hand wrench by means of one or more 
pointed screws, which are also used for 


closing in the die when the threads are 
slightly worn; before this adjustment 
can be made, however, a small, tapered 
screw A, which is fitted into a saw. cut, 
has to be screwed out slightly to allow 
the die to be closed. Only small threads 


can be cut with these dies, as consider- 


able physical exertion is necessary to cut 
large threads at one operation. 

_ Machine dies (Fig. 14), as their name 
implies, are generally used in some form 
of screwing machine. They are mostly 
made solid. as shown, and are thus 
unadjustable. These dies are frequently 
used with a spanner for passing over bolt 
_ threads that have been roughly screwed 
in a machine, this reducing the thread 


' to correct size. 


Automatic _ self - opening die heads 


this form of die is some- | 


moving the handle 8B circumferentially. — 


~ various machines, 


_ reversed in order to allow the die to be 


--for! adjusting the die for size. os 



































(Fig. 15) are. poet used i in n automatic a 
machines, and are consequently of but 
small practical interest to the amateur. — 
They pass over the work once only, and — 
when a sufficient length is screwed, the 
cutting parts automatically open out- _ 
wards, allowing the die head to be drawn 
back ‘for. further use. The die head — 
shown in Fig. 15 is arranged for screwing — 
tapered work, after which it automatic- — 
ally opens. The dies A are first closed by _ 


When in use, the work pushes against the — 
cross-piece ©, and causes it to retreat as 
the die is advanced over the work ; when 
the cross-piece c has reached a predeter- 
mined position, the cutting dies A auto 
_ matically open. The device D allows. of” 
- adjusting the cutting dies. . : 

Spring dies (Fig. 16) are often Sted | in 
but they have the - 
disadvantage that the work has to be 


withdrawn. The dies are prevented from 
splitting open by means. of the collar 
shown, which is placed over the cutting — 
end of the die, and secured by tightening- 
up the screw A. The collar is also used 


— 


CUTTING INTERNAL “THREADS WITH 
HAND TOOLS 


Internal Threads are cut () = iad 
taps ; (2) by collapsible taps, which close 
inwards and permit of their withdrawal 
from the hole ; in order to get the tap 
out, solid taps require to be reversed o 
the work to be turned backwards ; (3) by 
hand chasers, which, as in the case of a : 
external threads, are greatly used for — 
brasswork ; (4) by single- or multiples = = 
pointed tools held in the tool post slide- ie 
rest. ee 

There are other methods of screwing 
but they are not of interest to the amateur. 


used for tapping holes by hand. The taper — E 
tap (Fig. 17), which will easily enter the — 
‘drilled hole, is used first, and is followed ay 
by the second tap (Fig. 18), this cutting — = 
away a further amount of material. The 
thread is finally cut to size by means 
the plug ‘P (Fig. 19). 
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Small holes can often be cut by means 
of the taper tap alone, but this procedure 


is not recommended, as the tap is easily 


broken, and the thread is slightly larger 
than standard at the top. 

In the tapping of large holes, consider- 
able force has to be applied to remove _ 
the material, hence the necessity of using 
several taps; each tap removes a small 
quantity of metal at a time, so lessening 
the amount of exertion that is necessary. 

When using hand taps, plenty of oil 
should be applied, and great care taken 
when turning them round by means of 
the wrench. They should constantly be 
and forwards, and 
should not be forced to turn ; after some 
experience it is-not difficult to feel when 
the taps are cutting up to the limit. — 

Taps for use in a machine are made 
very long and with a slight amount of 
taper, which allows of the removal of only 
a small amount of metal at’a time. If 
ordinary taps were used, they would be 
constantly breaking, owing to the drive 
being purely mechanical and: insensitive. 


In machine tapping it is usual to run the- 


tap through the hole once only, hence 


the necessity of a tap with a long taper. 


_Large holes are generally screwed in a 
machine by means of a collapsible’ tap, 
which, however, is scarcely eee to be 
used by the amateur. 

To, test whether the tap is square to 
the material, a square A (Fig. 20) is placed 
against the shank of the tap B; the 
material is indicated at c. 

The breakages of taps is frequently due 
to misuse, such as applying too much 


- force, trying to turn the tap when at 


the bottom of a blind hole, neglecting 
to sharpen them, and applying extreme 


torsional stress when endeavouring. to 


force a dull tap into a small hole. 

Grinding Taps.—Taps can easily be 
sharpened by grinding the forward or 
cutting face of the groove by means of 
a small emery-wheel. Of course; repeated 
grindings will result in the tap cutting 
a small hole; but within a certain limit 
very little harm will be done. 


Various Taps.—The ordinary form of 
: tap is made in three shapes for one size, 


—_—S 


hole in the rim of the. pulley in order to — 


consisting of a taper, accordion inter 
mediate, and plug tap as already illus- ~ 
trated. by Figs. 17 to 19. = 
Better results are obtained by having — 
four flutes in. a tap instead of three, 2: 
since another cutting edge is presented to 
_ the material being tapped. Apart from : 
this, another groove is provided, thus =. = 


-giving greater facility for the escape of | 


chips. ae 
When taps are made for sizes. below — 
z in. in diameter, they are shaped as — 
shown by Figs. 21 to 23. The Engineer- — : 
ing Standards Committee does not re- — 
commend a Whitworth thread. below } in. = 
in diameter, and it thus follows that for 
the smaller taps a finer thread, such as . 
the B.8.A., is used. ~ : a 
aL taps shown by Figs: 24 to 26 are A 
those used for Whitworth standard gas — 
threads. The paper and plug taps are s 
for use in parts where the holes to be © 
tapped have been drilled the correct tap- 
ping size. The conical tap is intended to — 
be used for tapping holes in flanges and — 
sockets into which screwed pipe is to be | 
tightly fitted. % 
When the boss of a pulley is tappede 2 
for a set-screw, it is usual to drill a large : 
allow the tap to pass through freely. For — 
this reason it is necessary to use the tap - 
shown by Fig. 27, in which the shank — 
is of such a length that the square can — 
project clear of the rim, and allow Dm 
wrench to be used. ; ig 
Machine taps (Figs. 28 and 29) are ona 
small practical interest to the amateur; — 
they have a long taper, so as to allow the 
material to be gradually cut out, and — 
they also have a long shank to accommo-— 
date nuts as: they pass over the thread. 
_ Cycle engineers’ BEDS (Fig. 30) are so. 
graded as regards size (7 in. to § in.) that. : 


»* 


; Rene ty, 


when one size is screwed into a hole the — 
_ full length of its thread, the point of the © 4 
-next larger tap will enter. & 


In the Poller Jap: (Fig. 31), the ful 







point is used to. size the hole and to be 
remove any roughness. The point also 
serves as a gauge for the size of the one e. 
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a Fig. 32 is sightly tapered in order to 
— make a steam- tight fit. Fig. 33 shows 
the tap used for screwing holes for stay 
_ bolts in boilers: In ordering it is necessary 
_ to state the diameter, number of threads 
‘ per inch, and the length of four parts, A, 
_ the reamer ; B, screwed taper ; ©, parallel ; 

-and D, the shank. The necessity ‘of having 

~ the thread continuous in the two plates, 

- which are some distance apart, so that 
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Taps for mating the threads on dies 
that are fitted in screwing heads, and 
where each chaser is a separate piece, are 
made as shown by Fig. 37. The taps are 
made twice the depth of thread over size, 
‘to give relief to the back of the chasers, 
and have helical grooves in order to pre- 
vent a jerky movement when cutting. 

When it is necessary to re-cut solid or 
adjustable dies it is usual to employ a_ 
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Fig. 40.—Hob 
or Master Tap 
for Whitworth 
Gas Threads 





- Fig. 38. — 
Long Hob Tap 








— 


<3 Fig. 35. —— 

a _ Patch-bolt — 

4 Tap 

sae 

- | Fig. 34.— 

’ e Spindle : 

| Stay-bolt NWN 
4 Saad ap Fig, 39.—Short Hob Tap 


_ the stay bolt passes smoothly into the 
second plate, is the cause of the thread 
extending for such a length on the tap. 
_ A special form of tap (Fig. 34), made for 
+ re-tapping stay-bolt holes from the inside 
of locomotive fire-boxes, 
spindle stay-bolt tap. 
The tap shown by Fig. 35 is a sort of 
; patch- bolt tap, and is used fart making 
a steam-tight fit. Boiler mud-plug taps 
are shaped as shown by Fig. 36, and are 
used for tapping wash-out holes in loco- 
- motives, 
kn in. to 24 in. gas. Y 
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The sizes generally range from ~— 


long and short master tap or hob. For 
threading out a die blank the long hob 
tap (Fig. 38) is used to cut the threads, 
and the short tap (Fig. 39) is used to 
finish the thread to size. Whitworth gas 
threads are cut in split dies by means of 
a master tap (Fig. 40), which is made the 
whole depth of one thread over standard — 
size, and will cut in either direction. 


CUTTING SCREW THREADS IN’ THE 


LATHE 
The Ratio Principle —When an accu- 


rate screw is desired it is usual to cut it © 
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in the lathe. Screws cannot be acourately 
cut by means of dies, although for ordinary 
commercial use die-cut screws are good 
enough. As a lathe-cut thread is more or 
less a copy of thé leading screw, it follows 
that any inaccuracies in the latter will be 
reproduced in the former. 


two threads per inch (or }-in. pitch), and 


YES neste) eyadenh that the tool will move for 


English lathes | 
are usually fitted with a leading screw of 


upplied with a set. of twenty-two change 


wheels rising by five teeth, the smallest 
_ having twenty and the largest 120 teeth ; 

the set always includes either two forty- 
‘tooth gears or two sixty-tooth gears for 
cutting screws of the same pitch as the 
leading screw. In some small lathes lead- 
ing screws with four threads per inch are 


fitted. The number of teeth in lathe 


wheels usually rises from 15 in regular 
increments of 5 up to 100, and from 100 
to 120 or 150 in regular increments of 10. 

In many of the American lathes the 
leading screw has four or six threads per 
inch, and the change gears have teeth 
arranged in multiples of four. 
method of calculating. change wheels is 
exactly. the same for both British and 
American lathes. Examples of working 


out change wheels for both English and 


American lathes will be ae in this 
section. : 

In the- operation of screw- -cutting in a 
lathe the slide-rest and saddle are moved 
along by means of the leading screw, and 
~ the tool, attached to the slide-rest, moves. 
with it. 
and the tool move is governed by the 
change wheels that are fitted on the 


lathe spindle and on the leading screw. 


A split nut is fitted on the saddle, which 


-- can be opened or closed at any period 


of the traverse by the movement of a 
handle; the closing of the nut causes 
it to engage with the leading screw, and 


as a consequence, the saddle is moved 
along when the leading screw is revolving. 3 
The distance that the saddle travels for — 


The © 


The rate at which the slide-rest — 


one revolution of the work spindle is — 


equal to the pitch of the thread being 
cut. Conversely, if a leading screw has 
two threads per inch, its pitch is } in., 
and the saddle moves 4} in. for every 
revolution of the leading screw. If the 


| 


the limits of an SrADALY or "standard, 3 


E Sak between the lathe centres revolves 
the number of threads per inch cut in 
the resulting screw will have four times 


and a length of 1 in. has been screwe 


per inch and a pitch of § in. 
_ Spindle turns one-half as fast as the lead 


per inch of ‘length. 


vided :for causing the lathe ‘spindle. t 


ing a certain number of gears (known as — 






































once while the leading screw turns once, 


in., and the resulting thread wi 


~ 


in other words, 


ward 4 
have a pitch of 4 in. 


the work will be exactly equal to the. 
number of threads per inch on the lead- — 
ing screw, in this case two. If the lathe 
spindle (and hence the work). revolves | aa 
four times as fast as the leading screw, 


as many threads in a given distance as — 
the leading screw. For example, if th 
leading screw has two threads per inch, 


with the work revolving four times 
fast as the leading screw, then t 
finished screw will have 4 x 2 = 8 threé 
If the lath 


ing screw, it follows that the leading scre 
revolves twice while the work turns one 
In this case, the result is that on th 
finished ore the distance between am 
two adjacent threads will be twice as 
great as the length between two threads — 
on the leading screw ; this means, if the — 
leading screw has two threads per inch, aes 
that the pitch of the resulting screw 
will be 1 in., and there will be one thes 


It is obvious that means must be pro 


revolve faster or slower than the leading — 
screw. The speed depends upon the — 
screw 6 be cut—that is, on whether it — 
has a greater or less number. of threads — 
per inch than the leading screw. The — 
variations in speed are obtained by plac- “3 


change gears) on the lathe to connect up — 
the spindle and the leading screw, the — 
gears meshing into each other. When — 
there is only one change of speed between 
the lathe spindle and the leading screw 
the series of gears is a simple train ; 
when there is more than one change 
speed, the train is a compound one. It 
is usual to’ employ a compound — train 
when the ratio between the leading sere 
and the screw to be cut extends beyond 























: of te. Since or fegond the 
gear-carrying capacity of the lathe. 

_ Determining the Ratio.—Before the 
change wheels for any particular job can 
“8 found, it is necessary to determine the 


drivers 
_ driven 


‘Lead of screw to be cub _ 
Lead of pene screw | 





‘Threads per inch of the leading screw : drivers 
“Threads per inch of required screw 








ust be used for the denominator; and 
when threads per inch are used for the 


r the denominator. The ratio obtained 
ry either of these formule gives the 
tio between the driver and driven 
_ The following examples make the 
atter plain. The number of threads 
er inch of the leading screw is assumed 
be 2, and the pitch or lead } in. 

= (ly Find the ratio for a screw of 2-in. 


ee Fae fee 
: Ratio 4 cE ae _w 3 


oe fe i 


go : == 

af + 
hes Ve ea ene) 
a Ratio =7=¢ x} 


c If the etn 
- required screw is given, it should be con- 
Breticd into lead. For example : 


_ (5) Find the ratio for a screw having 


‘screw Beare two threads per inch. Ratio 
ay #; = +, which equals the lead. 


pC alealating Simple Trains of Change 
Ge 





rk ning ut change ‘gears, unless other- 


driven — 


When lead is used for the numerator, lead 


umerator, threads per inch must be used 


: I . 

sk (4) Find the ratio for a screw of 24-in. 
we : SEE Ae zs | 
rey ie 23 z 5 2 10 5 
ee Ratio ares ae 6 age D9. Tea Be 


of ‘threads per inch of the 


fe ourteen threads per inch, the leading 
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wise stated the leading screw is assumed 
to have two threads per inch, or 4-in. 
pitch. 

It is desired to cut a screw having five 
threads per inch. Form a fraction whose 


~ numerator shall be the number of threads 


per inch on the leading screw, and whose 


denominator shall be the number of 


threads per inch’ required to be cut. 
Following this rule, the fraction 2 is 


obtained. Multiplying both terms of. 
this fraction by 10 Coes? ae 

| 5x 10 50> 
obtained, these being the necessary oe 
_wheels. 


As already explained, the pitch or lead 
of the screw can be substituted for the 


number of threads per inch. Thus it is - 


desired to cut a thread of 3-in. pes To 
3 
find the ratio, ae 3 Mul- 


tiplying both terms of this fraction by 15, 
$x i8 =48, the 45 gear being the 


4 60? 


Ico, 


Peo Da KOR 
as a: Pe 


A 16. 
driver, and the 60 gear the driven. 
Again, it is desired to cut a thread 
having six threads per inch. The ratio 
is 2, and multiplying both terms of this 
fraction by 10, 2 x 43=%8, which are 
the necessary change whee s. 
In the foregoing examples, which are 


for simple trains, the distance between 


the driver and the driven gears may be 
made up by two even intermediate gears 
or any single wheel that will properly 
mesh. Here it may be mentioned that 
having found the ratio, note should be 
taken whether the screw to be cut is to 


- have a left- or. right-hand thread, and 


whether it is finer or coarser than the 
pitch of the leading screw. If the re- 
quired screw is to have a right-hand 
thread, the leading screw, which is always 
right- handed, must revolve in the same 
direction as the work, This means that 
the cut is taken in the direction 


from the tailstock to the headstock. 


When a left-hand thread is wanted, 
the leading screw must turn in the 
opposite direction tothe work, and 
in this case the cut is taken from the 
headstock to the tailstock. If tumbler ~ 
wheels are fitted at the back end of the 
headstock, the leading screw may be 
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, ~ ae: ee eee Pu OES ed 
has on RHE AMATEUR ‘MECHANIC ee 


reversed by the simple movement of a 
lever, otherwise a change gear, of the 
same number of teeth as the driven gear 
on the leading screw, must be interposed 
between the latter and the last driver. 


Calculating Compound Trains of — 
Change Wheels.—Compound trains are 
generally used for cutting screws with 
more than twelve threads per inch and 
for screws having a lead of more than 
14 in. Suppose that a required screw is 
to have Ae ae threads per inch, the 
ratio is ,; and consequently, tf a single 
train were used, the wheel on the lathe 
spindle would have to revolve twelve 
times to one turn of the leading screw. 
To do this, a 240-wheel would have to 
be fixed on the lead-screw, and a 20-tooth 
“gear on the lathe spindle. This is an 
impracticable drive ; and apart from this, 
the set of change wheels does not include 
_a wheel having 240 teeth. To find the 
poe ey gears, then, proceed as follows : 

5 =a x 28. 
of hd first fraction by 10, 2 x 48 = 28; 
and multiplying both terms of the 
second fraction by 3, 18 x 2 = #%. 
The change gears are _ therefore: 
drivers 20 x 30 | 
driven 60 x 120° 
first driving -wheel, the 60 wheel is a 
driven wheel on the quadrant stud, the 
30 wheel is a driver wheel on the quadrant 
stud, and the 120 wheel is fixed on the 
lead screw. 
~ Committing to memory the rule first 
given and now repeated, no difficulty 





~ of change wheels : 
Lead of screw to be cut _ 
Lead of leading screw ‘driven 
It is desired to.cut a screw having 


twenty-seven threads per inch on an 


American lathe with a leading screw 
having six threads per inch. The change 
wheels being arranged in multiples of 4, 


Ge Sera 
the ratio is DH Ge at Multiply- 


ing both terms of the first fraction by 12, 
2x 12 24 


3.x 12-36 
first driver and first driven gears. 'Multi- 


is obtained ; 


ats 


plying both terms of the secant fraction. 
by 20 


The 24 gear is placed on the mandrel, e 
and is-the driver ; 
on the quadrant stud, and is driven by | 
the 24 gear ; 
the quadrant stud, is driven by the 24 — 
gear, and itself drives the 60 gear, which 4 
is fixed on the leading screw. — - “¥ 


tions.—In order to avoid errors, it is — 
good practice to prove the correctness of — 
the change-wheel calculations. 
two ways in which this can be done: 


pitch of leading screw = lead of screw to ; 
be cut. 


ee of threads per inch of eodne 
Multiplying” both terms Screw = number of threads to be cut. 
_ worked out for cutting twenty-four threads — 

per inch 


and dese 4 
be cut. 


The 20° gear is the~ 
: -. for cutting a thread having a pitch of — 


gears given for cutting twenty-seven — 
_threads per inch on an American lathe 
arises in working out any combination having a lead. screw with six threads per > 


drivers~- inch 


—— —_ 


chasers (Fig. 41) are frequently used for 
brasswork and sometimes for iron and 
steel. They are held by hand on the @ 
T-rest. | 
to cut a thread roughly with a single- — 
pointed tool before using a chaser; but 
these are the some operators’ are sufficiently skilled te 


material, 


























I x 20 20 


3-590’ Go ate the remaining gears. ar 


the 36 gear is placed — 
and the 20 gear is fitted on — 


Proving Change-wheel . Calealae = 


There are. 


Driver gears multiplied togethers 
——_———eeeeeewewr—rereaae eS Se 
Driven gears multiplied together ~ 


1) 


- Driven gears multiplied together 4 


(2) Driver gears multiplied together Bae 


Taking, for example, the change gears > i 


60 x 120 
= 20.0% 3026 = 
number of threads isa 
Taking the change wheels given 


driven gears _ 
’ driver gears 





 dtivel AO! Of aegie ae eee a 
2 driven” 60. 94 ac 4 2 i 





lead. Ba 


To prove the correctness of the change 


driven gears 36 ee 60° "9.9 aaa 
? driver gears 24 20 BO 


a4 = 27 threads per inch. 
Threads, Hanae 





2 
Guring External 


It is sometimes found necessary 


“strike ’? a thread correctly on the bare 3 


Much of the screwed bene op 
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ge done by means of hand chasers. 

Single-pointed screw-cutting tools (Figs. 
“42 and 43) are generally used for roughing 
out threads. They are held in the tool 
post of the slide-rest. It would be impos: 
sible to finish a standard Whitworth 
_ thread correctly with such a tool, as it 
-. cuts in the groove only, and not on the 
__ top of. the thread. 


Figs. 42 and 43. Sle sich 
and Plan of Single-pointed 
Threading Tool 
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brass fittings for engines, boilers, etc., is 


hands ; 
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and but little useful information can be 
given here on the subject. The hand 
chaser is held down upon a piece of iron 
which is held in the tool-rest, and it is 
moved along by means of the hands, one 
hand holding the tool near to the front 
edge, and the other hand grasping the 
handle. In some cases, however, the 
operator grasps the handle with both 
but this is only done when a 





pointed Threading Tool 





Fig. 48.—Screw-cutting Gauge 
















































































Figs. 44 and 45.—Eleva- 
tion and Plan of Multiple- 
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The  natbipls. i are threading tool 
* (Bigs. 44 and 45) has of late come into 
- regular use for finishing” work in two or 









_ three cuts; as in the case of the hand 
_ chaser, this form of tool will completely 
- finish the thread. In motor works, ete., 
where much cast and malleable iron is 
screwed, these tools are in great demand. 
They also, ,of- course, are held in the 

_slide-rest tool post. 
_ The use of hand chasers is almost 
entirely a matter of skill and experience, 


/ 




















Fig 47 


Bee 46 and 7. Alternative Methods of Setting Single-pointed Tool 








Fig. 49.—Tool for 
Finishing Whit- 
worth Thread 


thread has previously been cut with a 
single “pointed tool. The cutting of screws 
in the “‘ self-acting ’’ lathe, however, pe 


‘calling for a certain amount of skill, 


more a matter of following a Pi 
definite procedure, for which instructions 
are here given. 

The ordinary single-pointed screw-cut- 
ting tool should be clamped in the tool 
post as close to the point as ‘possible in 
order to prevent springing. When ‘the 
tool first begins to cut, only one cutting | 


940 


edge is at oor for a skort time ; for this 
reason the end thread should be rounded 
off before testing with a gauge nut for 
size. It frequently happens that the 
screw is of incorrect size at its beginning, 
owing to the spring of the tool. 
clearance of the side of the cutting edge 
will produce an incorrect thread, as will 
also incorrect height of the tool. 

A single-pointed tool is set in the 
manner shown by Fig. 46, in which 4 is 
- the work, B and ¢c the lathe centres, D the 
tool, and E the setting gauge. This gauge 
(Fig. 48) consists of apieceof thin sheet steel 
pointed at one end, notched at the other, 
and notched on the sides ; 
have the edges graduated in parts of an 
inch. The angle of the pointed end is 
624°, since half of 55° (Vie angle of the 
~ Whitworth thread) is 274°, and this sub- 
tracted from 90° gives 624° ; this can be 
better understood by referring to Fig. 47, 
which shows the pointed end of the gauge 
in use for setting the tool, and in which 
the same letter references as in Fig. 46 
are used. 

Whitwarth threads cannot Be finished 


by means of a singlé-pointed tool of the 
42 and 43, as it. 


type shown in Figs. 
would leave the top and bottom of the 
thread angular instead of rounded. A 
tool of this class could be used for cutting 
the sharp or V-thread, as is sometimes 
used in the United States : but in this - 
case the angle would have to be 60° 
instead. of 55°, and a corresponding 
alteration would: have to be made in one 
‘setting gauge. 
__ A single-pointed tool for finishing a 
Whitworth thread must be shaped as 
shown in Fig. 49. This form of tool is— 
expensive to make, as it is correctly 
formed by means of a special cutter of a 
costly type, and it is not much used. in. 
up-to-date practice. When sharpening 
this tool it is ground on the top face only 
in order that its shape is not altered. 
Generally, a Whitworth thread is 
roughed out with an ordinary pointed 
tool, and then finished with a chaser. 
The height of the tool should be such 
that the cutting edge is exactly on the 
same horizontal line as the lathe centre: 





Lack of. 


some gauges - 


threads. 


i" 





Resid that the tool i is. Gorey groun 
to an angle of 55°, this position will give — 
an accurate result ; if a single-pointed — 
tool is placed above or below the centre — 
of the work, the thread will be incorrectly = 
shaped. 
_ When using eral pointed tools, the 
cutting edge is set exactly level with the — 
centre of the work. A square is often used — 
for correctly setting the tool in the hori- 4 
zontal position, as indicated in Fig. 50, = 
in which A is the work, B the live centre, 
c the dead centre, D the cutting tool, E- ms 
the square, and F the tool post. Ih 2 
making this form of tool, the teeth are — 
cut at right angles with the ‘shank ; 
hence if a square is used to set the took a 
as illustrated, a scorrectly pace thread 
is obtained. : 
Cutting Internal Threads. — Hand = 
chasers (Fig. 51) are greatly used for — Se 
making internal threads on brasswork ; . 
they have the same advantage of Enis = 
the thread as have external hand chasers. — 
Sometimes a fine thread is cut by means a 
of a single-pointed tool, and the thread — 
finally brought to size by means of the — 
chaser. The chasing by hand of an inside © 
thread is more difficult than external = 
































Single-pointed inside screw- ait ce = 
(Fig. 52) are often used, but they have the | 
same disadvantage as singlo-pointed tools ; 
for external threads—that is, they cannot — 
finish the thread. They are ground to an 
angle of 55°, and tested_in the setting — 
gauge as indicated in Fig. 53. The rela: — 
tive positions of tool and gauge are of — 
importance ; the point of the tool mu 
be ground in such a manner that the 
shank is parallel with the length of the — 
gauge, as shown, because if the point 
is ground in the position shown in Fig. 54, — 
the two cannot be used, for the shank will — 
foul the back edge of the hole when the — 
point is in the correct position for working, — 
even though the point is correctly ground _ 
for shape. Fig. 55 indicates the position — 
in which such a tool would have to be. 
placed, and it is obvious that the shank — 
of the tool would prevent any work being 
done. 

_ When eu a sgl: pointed tool for 


— 







in Sah tool pas or alide-cests so that the 
: point fits the gauge as shown. If desired, 


the alternative method shown by Fig. 57 — 
the side ‘of the gauge A 


- can be used ; 
i ze age on the face of the work B, and 
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23 Multiple- 


| pointed Tool 


ae Fig -54.—Incor- 
rectly ground — 
. Internal Tool. — 


Fig. 60. Method of Setting 
Seber: Chaser — 


Fig. 57.—Alternative — 
Method of Setting ~~ 
Internal Tool 






2) at Se Bat se 


me, Ut Hh, — . = “— 4 
Paes = <# | = ee mgd — 


“SCREW ‘CUTTING eae ss 















= oe 


the tool © adjusted so that one side of 


the point touches one angle of the gauge. 
. If this method of setting is adopted, care 


must be takén that the tool point is. 
correctly ground to shape. 

Inside threads can be completely 
finished by means of circular chasers of 


the form shown in Figs. 58 and 59. Such 
_ chasers are fixed in a holder which is 













Fig. 55.— 
Position Neces- 
sitated by In- 
correctly ground 
Internal Tool — 


Setting 
- Inside 
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Fig. 61.—Swivelling 
Square-thread Tool 
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clamped in the tool-rest, and they are set 
in the correct position by means of a 
square, as in Fig. 60, A being the work 
held in a chuck, B the square, c the chaser, 
D the holder, and £ the tool-rest. The 
shank of the tool cis set parallel with the 
blade of the square B, and_as the cutting 
edges of the tool are formed parallel with 
the shank, it follows that correctly shaped 
threads will be produced. ‘The cutting 
edge of the chaser should be. placed on 
the centre of the work. A point in favour 


of -circular internal chasers is that the - 


cutting edge A (Fig. 58) can be repeatedly 
sharpened without altering the shape. — 

Removing the Tool for Grinding, 
—It is often convenient before removing 
the tool for grinding to note carefully the 
groove in which the point is cutting, to 
































Fig. 62.—Tool for Cutting Square Threads 


draw out the tool by means of the cross: 


slide screw, and stop the machine, still 


keeping the nut in mesh with the leading ? 


‘screw. Now, if, after grinding, the tool 
is replaced in exactly the same position 
as it previously occupied, all will be well. 
Some mechanics, however, prefer to move 
the saddle back to the starting point, 
remove the tool without noticing its posi- 
tion, and afterwards replace it in the tool- 
rest, using the setting gauge to ensure the 


_ tool being square with the thread. When 


a tool is reset in this manner, it frequently 
happens that upon engaging the nut with 
the leading screw, the point of the tool is 
not in correct relation with the groove 
that had previously been cut. It is usual 
in cases like this to take out of gear one 
of the change wheels, and*turn the lead- 
ing screw gear round until the tool moves 
along with the saddle into its~ correct. 
position ; while this is being done the nut 
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rial laid across the bed, so that the saddle _ 


position as when starting. _ When cutting ; 


having four threads per inch, the tool 


tools for each pitch and diameter of 4 


ap ki consists of a shank, which is clamped _ 
in the tool post, and which has a swivelling ~ 
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is, of course, engaged with the ‘adage 
screw, and, when the exact position has — 
been obtained, the gears are again placed — 
in mesh and the feed-nut disengaged. : 

Disengaging the Feed Nut.—When ~ 
cutting an odd number of threads per 
inch, or a number that is not exactly — 
divisible by the number of threads per 
inch of the leading screw, it is important — 
that the nut is engaged exactly at the — 


same place. If, however, the lathe is — 


fitted with a reverse motion, the saddle can — 
be brought back to the starting point 
without disengaging the nut. In cases 
where no reverse motion is fitted, the tail- — 
stock can be clamped to the bed; and a 
piece of iron bar or other suitable mate- 


is prevented from going past the tail- 
stock ; with the saddle up against the bar, 
the lever that closes the nut should be | 
operated, and if it is easily manipulated — 
a chalk mark should be made on the top — 
of the leading screw, and also on the top — 
of the faceplate or on the top of the 1 
chuck. When again engaging the nut, 


the saddle must be brought back to_ the a 


starting point, and the lever manipulated — E 
when the chalk marks are in the same a 

















a screw with an even number of threads _ 
per inch, or a number that is divisible PY: : 
the threads per inch of the leading screw, 
the feed nut can be engaged at any time — 
and when the saddle is in any position. _ = . 

. Cutting Square Threads.— When <4 
Sabie square threads, a tool (see Fig. 62). 
similar to a cutting- off tool is used, but — 
with a different angle of side rake for <a 
every pitch and diameter of screw. — 
If it is desired to cut a square thread — 





would be } in. wide, since the space and — 
thread together would equal 4 in—that.4 
is, the space is } in. wide, as is also the — 
thread. A novel tool (Fig. 61), ae 
obviates the difficulty of making different ra 


thread, has been found quite satisfactory. — 


head fitted with the cutting tool. & 
tool is securely held by means of the two s | 


“™ 
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screws shown, and the head can be 
_ swivelled after releasing the nuts at the 
4 back of the flange. The top of the 
moving head is graduated at A, so that 
~ the tool can quickly be set to the required 
angle. 
AS Cutting Double and Triple Threads. 
7 ith the cutting of a double thread, first 
one thread is cut in the usual manner 
— until the uncut material between the 
- grooves is equal to the width of the thread 
_. already cut. The change gears are then 
> ‘disengaged, and the lathe spindle, along 
with the work, is given half a turn. The 
gears are then intermeshed, and the 
second thread cut. When cutting triple 


revolution, and in the case of quadruple 


2 threads. a quarter of a revolution: 


‘CUTTING SCREW-THREADS ON wooD 


a Wood-screwing Taps.—Wood-screw- 
ae ‘ing taps and screw-boxes of different 


sizes for cutting handscrews, knob-screws, . 
s etc., form part of the general wood-turner’s 
iB “outfit. Ordinary taps for tapping threads 
__ in metal may be used for tapping female 


2s threads in wooden chucks for the lathe, 

but the pitch of thread is much too fine 

_ for many wood screws, and metal-screwing 

_ dies are practically useless for cutting the 

male threads on wood. Fig. 63 shows the 

S Sadie form of fluted steel tap for wood- 

- screwing, four or five of the bottom 

a threads being tapered off to nothing as at 

A, to permit free entrance of the tap into 

4 the hole, the flutes being three or four in 

a number, as shown in cross section in 

Fig. 64. Such taps operate by scraping. 

The style of tapered tap illustrated by 

a Fig. 63 will. only cut full threads in 

 “through-going ” holes, which permit the 

tap to pass right through, -as is evident 
from a study of the illustration. 

_ Fig. 65 illustrates the form of steel tap 

- for cutting screws in wood, it working 

Ee equally well in either end-grain or side- 

é: grain stuff. The threads in this tap are 


t 


finished parallel, three or four threads 


being sufficient ; this also tends to reduce 
a the frictional resistance in screw-cutting. 
The tap is easily made with the aid of a 





threads, the work is given a third of a 


: screw-cutting lathe, but can also be turned 


a 
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up and the screw-thread hand-chased with 
a chaser of suitable pitch. The tap is 
finished as shown, the top end 4 being 


turned the sizé to suit the diameter of the 


tapping hole, and drilled hollow to form 
a free escape for the waste cuttings which 
are cut out by the screw itself. A. hole 
is drilled through to the escape hole B, 
and the inside of the hole filed out to a 
cutting edge as indicated at c (Fig. 65). 
_ Making Screw~boxes.—The action of 
the tap in cutting the female thread in 
making the screw-box or other internal 
screwing is shown in section (Fig. 66), 
in which A, B, C indicate the parts shown 
in Fig. 65, and p the block of wood which 
is being threaded; the screw is cut by 
fixing the tap vertically in the bench-vice, 
gripping the square tang D (Fig. 65), and 
starting the thread by pressing the block 
of wood with both hands firmly down to 
the cutter, at the same time twisting it 
with both hands towards the left until 
the screw. “ bites.” 

Boxwood is the-best wearing wood for 
making the screw-box, but, failing it, 
dry, seasoned beech will do very well; 
the pieces required are one 5 in. long by 
12 in. thick and 2} in. wide (for 3-in. 
diameter screws, and, of course, wider in 
proportion for larger screws) for the box, 
and one piece the same width and length 
and about 4 in. thick for the cover. The 
longitudinal section (Fig. 67) shows how 
the pieces forming the screw-box are 
dressed and dowel-jointed loosely together 
with tapered wooden pins A, so as~to 
separate easily when the cutter is to be 
sharpened, etc:; the hole is also bored 
in this way. The hole through the cover 
B is bored with a centre-bit the size to 
suit the outside diameter of the screw, 
then the hole ¢ is bored tapping size, with 
the centre-bit point guiding in the impres- 
sion left by the point of bit in. previous 
boring. The parts are next separated, and 
the tap run through the box, preparatory 
to cutting-out the cutter bed and the gab 
for escape of the cuttings. 

Figs. 68 and 69 show a side elevation and 
section of the cutter (which is prepared 
in the same way as the beading-plane 


-eutters, Figs. 35 and 36, p. 151, Vol. I]), it 


$ 


_ the heel A is in alignment with the outside shown in Fig. 73. It is made in the same — 
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_ being bedded into the screw-box, so that | A screw-box with turned handles pie 


thread, as shown at A (Fig. 70), in which way as the other, but with the additional _ 
position it is adjusted to working order length at the ends for turning the handles, _ 
and fixed with the kneed-bolt B, the gab. plus the waste piece a for cutting off at — 
being cut out as indicated at o, and also the prong-chuck end; and in this case, — 
in Fig. 71. The kneed-bolt is shown by instead of tapered wooden dowels, the — 
Fig. 72, and as it projects above the cutter -cover is secured for turning with snap- - 
a countersinking is prepared in the cover headed screw-nails B. In turning the — 
to permit the box closing together. handles, the centres for prong and poppet- _ 
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Figs. 63 and 64.— Ordinary Fluted Tap for Wood = | 
AH _ Fig. 67.—Horizontal Section of |. 
tH < Screw-box ert 
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Fig. 70.—Serew-box with Cover | — 
ee Removed ==, ~ 





Fig. 66.—Cutting Internal 8 
_ Threads ye 
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q Fig. 65.—Tap for Cutting Screws in | 
_Either End Grain or Side Grain 
ee aes < 


Fig. 74.—End View| 
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Bice are not dulce obineidents to. tee 
square end of the screw-box, but they 
= coincide with the centre of the box as at 
4 ‘A (Fig. 74), the screw-box being, thereby 
thrown off the centre to the extent of the 
_ thickness of the cover, the angular. corners — 
ae which are turned off smoothly with the 
_ box, the turning gouge being held at the 
a angle shown at © (Fig. 73). — 
These screw-boxes with guidance x. the 
cover are well adapted for cutting long 
_ serews which do not necessitate the thread 
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Fig. 75 and 76.—Screw-box for Short s 
es Screws = a: 





_ ~ = 


4 ee. atta hie case for short screws. ’ * Aithough 


e « ay ee Lae’ S x , & ‘< 7 
fot eet ‘ ba Frys dia Alin i “oH an? C aT is 
Mi, Ba ea ith V ty . \ i FO Da ‘ , 
iar bh 2 r e # ee ‘3 4 ‘ pent 
J : Wire 2, ay ‘ a : i 
pike a Ree SR Pish micrt ee y te 4 HP ef ee ny iy hy Al Ny 
fei oN ea : ; } No ' b Tae 
¥ . Po eM) 2 We PLE a Ma dl et ‘ Neat , ; 
‘ pon 4 ’ ‘ - | A ' i 
' wy f. A Ree ‘4 
7h Mi : 


— the makeshift of removing the screw-box 
~ cover could be adopted for running the 
thread to a shoulder, it is much better to 
use the screw-box specially made for 
¥ cutting shouldered threads. 

. Figs. 75 and 76 show front view and 
me ‘section of screw-box for cutting threads 
— close up to a shoulder. To obviate undue 
pct of the gab a metal plate, prepared 
prom an ordinary i iron washer of suitable 
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- diameter, is sunk flush to the face of the 
screw-box and fixed with countersunk 
screw-nails as at a. This screw-box. is 


coverless and therefore without guidance _ 
thus — 


other than the workman’s hands ; 
it requires to be carefully held with the 
hand at right angles to the work when 
starting the thread, using considerable 


‘pressure at the same time to make the 


thread “bite”; this kind of screwing is 
mostly done whilst the work is in the lathe 
- chuck, so that the screws may be cut to 


ee cut full to a square shoulder, asis - length and the 0b finished at one opera- 


Fig. id aehed 
Pin for Screwing 








tion. Fig. 77 shows an example of how 
the pin is turned for screwing; it ‘is 
chamfered at a for starting the thread, 
and at B to let the screw cut clean out 
to the shoulder, so that the screw butt 
joints together as indicated in. Fig. 78, 
which shows a turned Rees A, screwed 
into a base, B. 

The pins are, of course, in every case 
turned to the full diameter of the screw 
that is required. 


Renovating Old- fashioned 
Mirrors: oe 





A Mantel Mirror.—An_ old-fashioned 
-mantel mirror, shown by Fig. 5, p. 248, is 
in bad condition. Originally the frames 
were gilded, and very handsome they look 
when restored to that condition. Re- 


gilding, however, is expensive, but con- — 


sidering the time that real gold-leaf gilding 


Fig. 1.—Repaired Carving 


It is not often that the owner of such a 


~ mirror as the one here shown is willing 


to go to the expense of re-gilding—partly 
_ because of the cost and partly because 
| gilt-work is supposed to be 
fashion.’” Gilding is recommended only 
when it will go well with its surroundings. 
In this case, the gold had become shabby, 
and had been painted a dull grey, but the 
colour was unsuitable, the work indiffer- 





being simply stuck up in place. ~ 


lasts it might be regarded as economical. 





ah Seana = eaemvelling the Carved Portions — 4 2 


SOL Sse 


ently done: and no Sane had eae z 
made at repairing the carving, the pieces s 
it ass 


now decided to have it properly repaired — 
and: finished in ivory-white enamel, which — 
will go well in a bedroom papered in an ~ 
art shade of blue, and containing enamelled 
_ furniture. — j fie EOS ent ia 


3 


The first thing to ra is Fs tale off the a 
rest of the carving, then remove the — 
backing and the glass to a safe. place. ~ 
The frame and pieces of carvings are next 
washed with hot water penne: a little : 





deatees and is a on with screws cane e 


the frame from the back. There are two, : 
so 246 . | 


\ 
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parts shown still in position on the frame piece cut to the pattern made to fit it, 
in Fig. 5. the other parts being broken. and glued after the manner of making a 
The part for the left of the centre is “rubbed” joint (see Fig. 28, p. 249, Vol. 

/ II). When set, it is trimmed 
to the finished shape (see Fig. 1). 

All the carving and the frame 
are now smoothed with No. 0 
glasspaper, and brushed free 
from dust ready for the first 
coat of enamel. It is proposed 
to give it two coats of flat 
enamel and two ofs glossy, 
allowing a day after each coat 
to dry, and smoothing down 
each time. For convenience in 
handling the frame, a lath is 
screwed at the back from the 
centre of the lower rail to the 
top, and the carving also may 
have small pieces screwed on 
to strengthen it. 

The enamel should not be 
too quick-drying, so as to give 
freedom in brushing it on even- 
ly. The work is best done in 
a warm room (free from dust), 





_ broken at a (Fig. 3); this - 
is a splintery break, recently 
done, and fits together quite 
neatly, so it only requires 
to be carefully glued and 
strengthened by gluing a bit 

of canvas across at the back. 
The topmost part is broken 
at B, and the broken surfaces 
need to be carefully scraped 
clean and tried together, then 
glued and strengthened as 
before. The breakage of the 
right-hand corner ornament 
is treated in the same way, 

but there is a bit broken off 

_/ and missing at D. It is easy 

to see from the left orna- 
ment what is required, and 
a pattern should be taken, ae 
- marked out on a piece of Fig. 4.—Enamelling the Frame 
postcard, placed behind it, : 
and cut out with the point of a knife. and each coat should be surface dry in 
The crooked, broken surface is trimmed about three hours. After the last coat, 
straight with a sharp chisel, and the new the enamel should be allowed ample time 
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to harden before replacing the glass and possible, as it is very quick-drying, and 
back ; then the two earplates for fixing two coats may be given in the course of 
can be.screwed on at the top to be hidden an hour. After a little smoothing down 
it may have two coats — — 
of brown hard spirit — 
varnish applied evenly 
with a camel-hair- brush 
“in a warm room. When 
dry it may be improved 
by stroking over lightly 
with. a “rubber” of 
french-polish, which will 
level and harden it. This 
treatment is the most~ 
frequently adopted, be- 
cause it is more generally — 
suitable and is the more 
readily accomplished. 
Renovating a Toilet 

Mirror.—An average ex- 
ample of an. old-style~ 
looking-glass before and 
after restoration is shown 
by the photographs (Figs. 
a Gis oe 7 and- 9) on the opposite 
Fig. 5.—Mantel Mirror in Need of Renovation page. One of the feet is 





by the carving. The 
finished mirror is shown 
by Fig. 6. 

A more advanced treat- 
ment is to enamel only the 
frame, and to gild the 
carving. But, of course, 
there are often conditions 
when neither enamel nor 
gold would be quite suit- 
able, it being preferred to 
have the frame the same 
colour as the furniture of 
the room, mostly walnut 
or mahogany. ‘To do this 
it may be stained by dis- 
solving aniline — walnut 
stain (powder) in french- 
polish; or by using. bis- 
marck and- walnut mixed 
for mahogany. It is best ; 
to have the stain a few Fig. 6.—Mantel Mirror Restored and Enamelled 





shades lighter than is - a 
required, and to gain the right tone by broken off, the mirror will not keep in ~ 
two or more coats. The stain must be ~ position owing to the “movements” 
applied quickly, with as little brushing as being worn, the standards are loose on 
: =< 
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Fie De ——Old-style Slee oe in need of 
Berets 















“ up “and: mtaiie: 2 -It had ice in that 


the ae that a Pascieal cabinet-maker 
would charge to restore the old mahogany 
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eS or from the stand, and it is found that. 
_ the loose standards only need the nuts of 
the wooden screws tightening up. To 

keep them from 
working — loose 

again a small 
hollow is made in 
the side of the 


inserted to fix the 
nut, as shown in 
| ee 8, the screw 
being Yong enough 
“to go ‘into. the RagAace to strengthen 
_ the joint. The foot is next glued in 
‘ place and secured with a small screw. 
: The mirror movements are of the old 
: Biaigad= kind, thumbscrew and ball. As 
- paeye happens, they have worn so that 


Sie Se ~ <= 


- 






‘mirror with new glass. 


: condition for years. It was te that. 


_The first thing to ae is to take the. * 


nut, and a screw 


retain fie mirror in sosition. A simple 
remedy for this is to put a piece of sheet 
brass 3 in. square in the hollow to fit 
against the ball, so that when tightened 


“up by the thumbscrew it is pressed into 


shape, thus making up for what has been 
worn away. 

The mirror and standards need to be~ 
detached for cleaning up with fine glass- 
paper, brushing free from dust and then 
repolishing. If the surface is rather faded 


it may be improved by staming with a 
little bismarck and walnut aniline stain 


powder in thin french-polish solution. It 
is allowed to rest as long as convenient, 
then polished with the french-polish rubber 
in the usual way. 

On page 91 information is given on re- 
silvering parts of mirrors, but this is not 
an easy thing to do with complete success, 


and, in the absence of special experience 
in carrying through chemical processes, it 


is more desirable to replace the damaged 
It may be cheaper 
to send a shaped mirror to the works so 
that the old silvering may be cleaned off 
and the glass re-silvered. ~ 


Noe 1S fea Ao ood Gey enough to” Fig. 9 Looking. dass oD peekee and 1 Repolished ; 
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and How to Build Them 





‘Details of the Machines.—Cycle- light: 
ing dynamos, such as the one shown by 
the reproduced photograph (Fig. 1) are 
the simplest of all mechanical self-con- 
‘tained generators of electricity. The, 
method of working is based upon the fact 
that when a wire is caused to pass through 





Fig.. 1.—Simple Type of Cycle- 
lighting Dynamo 


a magnetic field, a slivent t of electricity 
is induced or generated in the wire. 

In order to carry out conveniently this 
principle, a length of wire is coiled a great 
many times round an iron core, and this 
is revolved between the poles of a horse- 
shoe magnet, suitable means being pro- 
vided for the collection of the current as. 
will be explained later. The iron core - 
with its coils of wire is termed the armature 
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Cycle-lighting Dynamos 


- 


and the magnet the field-magnet. These 
parts are clearly shown in Fig. 2, in which 
it will be seen that the magnet consists 
simply of a strip of steel, suitably bent, 
and the armature core of three pieces “of. 
iron joined together by riveting, and pro-— 3 
vided witha shaft or spindle. . In this. 
second photograph the side plates that — 
support the bearings are not shown, but 8 
Fig. 1 clearly shows the entire assembly. <a 
~ The essential parts of another machine, 
slightly different in design, are shown by ~— 
Fig. 3. and in nes the armature, instead — Za 


* 


Fig. 2. Held oiaauet and: Armature of — 
UGyclertig hing pekveas 


of being winced across fie magnet, is: in sag 
a longitudinal position. Fig. 4 is a dia- — 
gram of the magnet NS and the armature _ 
core A with its winding. For the sake of S 
clearness the winding is shown as consisting ~ 
of only a few turns of wire, but in practice — 
a few hundred turns are provided. ‘The 


the core by soldering, and then the wire is. 


wound on in one direction in. a series zo 
x > 
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machines there are features, 
_. specially-shaped magnets, etc., that cannot — 
very well be made. by the amateur, but 

_ the cycle dynamo shown by Fig. 5 can be_ 
__. constructed by anyone capable of using ~ 
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ses the finishing end being attached to 
an insulated stud or slip-ring against 


_ which a metal spring, for the collection of 
As the commencing 
end of the wire is attached to the arma- 


_ the current, presses. 





Fig. 3. —Field-magnet, Aematnre and Bearing-plate 
of Another Type of Cycle-lighting Dynamo 


ture core, the other electrical terminal is 
any part of the metal oe or body of the | 
~ machine. 


‘The use of pie ee is almost 


_ sential for cycle-lighting dynamos, as 


with them the voltage is unable to rise 


: - above a certain limit whatever the speed, 
2 and consequently there is less risk of 


burning out the lamps such as-would be 


z - I the case with a machine with wound fields. 


In the case of car-lighting dynamos, the 
difficulty has been overcome by means of 
mechanical, electrical or magnetic govern- 
ing devices ; but the use of these for cycles 


~~ is out of the question on account of weight 


: and cost. 


_ MAKING A CYCLE-LIGHTING DYNAMO 
In many of the commercially-made 


simple metal-working tools, the object 


_ throughout having been to keep it simple, 


substantial, and dustproof. From its un- 
__ayoidably exposed position to weather 
and dust a system of watertight, dust- 


= _ proof construction is distinctly necessary. 


The Field Magnet.— An important 
eet of any permanent-magnet dynamo 
_is the field reac ns Unless this is strongly 
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Haga otised and of a suitable quality of 
steel the results will be disappointing, 
and for this reason the amateur is advised - 


to purchase his magnet ready-made and 
magnetised, and to treat it with all possible 


- 





Fig. 4.—Diagram of Field- 
magnet and Armature show- 
ing the Armature Winding 


care while building the rest of the machine. _ 
This advice applies particularly to such ~ 
‘precautions as keeping the magnet poles 
bridged across by a substantial iron 
armature when not in use. 
jarring a magnet, too, is harmful and tends - 
to weaken it. 

Ordinary cast-steel does not make good 
magnets, and an alloy known as “tung- . 
sten ” steel is mostly used, as not only does - 





Fig. 5.—Cycle-lighting Dynamo specially 
designed for Building at Home | 


this take up a higher degree of strength, 
but it retains its magnetism for a longer 


period. This steel is difficult to forge and 


to drill, and the least expensive way for 
those unaccustomed to its peculiarities 
is to buy the magnet complete, as even 


if they succeed in shaping it up success- 


Dropping or | | 
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fully, ees is ‘still the qificuley of giving 
it a proper degree of hardness which en- 
sures its retentivity of magnetic properties. 


f 


Fig. 6 gives the outline of the magnet in 


gide and end elevation. 





Fig. 6.—The Steel Magnet 





Pole Pieces.—It is essential that the 
armature should run as closely to the mag- 


net as possible, and therefore the latter 


requires pole-pieces fitted to the ends, 


as shown in Fig. 7. These need not 


be of magnet steel, and they are usually 
made of ordinary soft cast-iron, since they 
acquire magnetism from the proximity 
to the permanent-magnet poles, and lead 
the magnetic field into the armature where 


i STEEL c is ipneege AS AR rx 
MAGNET 


ee | Cast Iron 


! 


POLE PIECES 





Fig. 8.—Complete Magne: with Poles 
Attached = — 


it is needed. The iron castings ee 


~ flat sides until they bed nicely against the 


magnet limbs, and then are attached to — 


them by means of countersunk steel screws 


__ tapped into the pole-pieces as shown. 
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Sea to a diameter -1. 


output of the machine depends largely o: 
the important question of airgap between 


pieces have eight other holes drilled an 


~ had bektar be left until the armature i 
_ completed, or they may not come rene 


_castings, and are exactly alike, except that’ 
one of them has the baseplate cast 0 
- to it to save work. Details are given in. 
- Fig. 9. The central bosses are bored out — 


need to: be a good light driving fit on 
- the pole-pieces are shaped or faced on the - 


aoe ener ‘sizes. to. SpEDlOy: any a 
































pole-pieces on the face ea in “the inte : 
keeping the magnet poles bridged across 
the ends with an iron armature, and pro 
ceed to carefully bore out the armature 


_ - Pig. 7. —The Cast-iron- Pole-pieoes 


= in. larger. than 
that of the armature core itself. This 
leaves a clearance of only zo in-all round, 
and naturally requires nice work and muc 
care. But it is worth securing, as th 


armature and poles. The magnet com- 
plete ae ple -pleces attached is shown 
in Fig. 8. 

~ It will be seen from Fig. 7 that the pale 


tapped, one in each corner, for the holdin 
screws of the end plates carrying th 
bearings ; but the drilling of these hol 


in line. 
Bearing Brackets. 2 ithes bearin 
hrsckets or end plates consist of aluminiut 


to receive Hoffmann }-in. ball journal be 
ings of the light “S ” type (Fig. 10), a 


outer ball races. ‘The recess into wh 
the bearings slide is shown dotted in or 
view of the endplates (Fig. 9). It isn 
usual in fixing ball journal bearings 
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e brackets or on the shafts, except by a 


_ “friction fit.” Therefore this part of the 


__ between-tight and loose fits are very small. 
Plain bearings could be used if desired, 


pervices. 2 = ; | 
~The four holes in each aluminium end- 


~ machined up, square-fitting them to the 
_ width of the magnet and its pole-pieces 


already prepared. Dornot, however, drill 


_ been completed, as it is necessary to. in- 
sert this in the tunnel and centre it before 
marking for the screw-holes. _ _ 


ure core is a malleable iron casting shown 


two brass caps (Figs. 12 and 13) fitted to 
it, one at each end, each cap carrying half 
_ the armature shaft. The caps themselves 
are held to the armature casting by means 
holes in the caps and into the recesses cast 
into the armature body. To ensure 


getting the two shafts into line a “ spigot ” 
_ joint is made at each end between caps © 
- and armature body, as shown in Fig. 11. 
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f-Fig,- 10, — Ball“. 
_ Journal Bearing 
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LIGHTING DYNAMOS 


_ RECESSED 
TOTAKE 
_ BALL BEARING 


‘means of holding them, either in the 
-. work demands some care, as the limits — 
but naturally ball bearings will give better 


plate can be drilled, and the base and ends 
_ the pole-pieces until the armature has 


_ Armature and Shaft.— The arma- 


in end and side views in Fig. 11, and has’ 


of small bolts or rivets passed through. 


‘The malleable casting should be first 





: Fig. 11Malleablesrow 


Armature - 


a 








_ Fig. 9.—Aluminium End-brackets of Cycle-lighting Dynamo - = 


centred and then turned true to size as 


regards the outside diameter between 


lathe centres, the spigots also being formed 
at the same time. — . ze 

_ The best way to build up the brass end 
caps to the armatures (Figs. 12 and 13) is 
to drill-and tap the brasses, screw and 
rivet them firmly to the steel shafts, 
leaving them larger than the finished 


size required, and then mount them by the 


end. of the shaft (left longer for that pur- 


pose) in a self-centering chuck, and finish _ 


all over to size without removing again. 


This ensures everything coming up per-— 


fectly true and concentric. The extra 
length can be cut off the steel shafts later, 


and if they are left a shade large, the 


journal bearings can also be made a nice 
fit with fine file and emery-cloth. . 
One steel shaft end is left solid and takes 


_the driving pulley, while the other is bored — 


and carries the insulated end of the arma- 
ture winding in a manner to be afterwards 
described. This construction of armature 
leaves a clear space for the armature wind- 
ing, as seen in the view of the assembled 
armature and end caps (Fig. 15). 

The method of. making connection 
between the insulated end of the winding 


and the metal button against which a 


spring collecting brush presses is shown in — 







RivETED TO 
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4X26 THREADS 


Fig. 12 — Armature Back-end 
Cap 
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the sectional view of the front bearing cap 
(Fig. 13). This brush is shown in Fig. 5 
at the bottom of the machine. and again 
in detail in Fig. 14. 
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Fig. 13.—Armature Front- 
end Cap 


To make the connection drill a central 
hole Baroneh the steel shaft at the front 
cap end 3% in. in diameter, drive tightly 
into it a piece of hard fibre or bone, and 
again drill this with a ,8,-in. hole, taking 
every care to get the holes true, or the 
insulating tube thus formed will have 
sides of uneven thickness. Push a copper 
wire through the bone bush, or a large 
copper- or brass-headed nail, with another 
fibre insulating washer of ,, in. thickness 
at each end, and after hammering the end 
of the nail flat where it comes through 
inside, turn it up squarely and cut it off 
flush with the bearing cap. , It must pro- 
ject as little as possible inside, or it will 
get in the way of the winding. 

Winding the Armature.—The winding 
of the armature is a very pp matter. 
Cut some presspahn sheet, 5 in. thick, of 
the right size to go once round the wire 
channel of the malleable iron armature 


body, and two pieces for the flariges or 


cheeks. These can be fixed with seccotine 


or any adhesive compound for the time 


being. The starting end .of the wire, 
which is No. 26 double-silk-covered copper. 
is given a turn round the screw-head shown 
in the centre of the core (Fig. 14), and the 
screw tightened down until the head lies 


flush with the casting; or an alternative ~ 


~method. is to solder the end of the wire 
to the core. 


The wire is then ore on with the : 


greatest care so as not to damage the 
covering, and with every turn pulled tight 
and even, until it is seen that no more can 
be got on without touching the end. caps. 
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‘The latter are then screwed in position, — 
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Fig. 14.—Spring 
Contact Brush 


in fitting ball bearings will give rise to 
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and the free end of the armature wire 3 
% 


soldered to the projecting connection — 


which passes through the front end of — 


the shaft, and the whole soaked — 
in shellac varnish for an hour, and ~ 
after draining, put in a warm _— 
oven for the night. If the var- — 
nish is thin.. repeat this process - 
next day. ss 
Assembling. —To finish fitting 
the end flanges ‘carrying the ball 
bearings, proceed as follows ; Cut 
_a piece of brown paper of even 
thickness and free from folds,stout — 
enough so that when wrapped oneeround - ; 
the armature it is just possible to push 
it into the pole-pieces. This locates the 
armature truly central, and the end flanges 
with their ball journal bearings in place — 
can then be pushed on the two projecting 
ends of the shaft, until they bed up against 
the iron pole-pieces fixed to the permanent _ 
magnet. If they do not come up exactly a 
square, the flanges must be faced anew a 
until they do, as the slightest inaccuracy 
trouble. It will facilitate matters here 
if, when boring the pole-pieces, the end — a 
faces projecting just through the magne . 
are also squared off in the lathe. 4 
The aluminium flanges also can be faced — a 
when the recesses for the journals are | 
formed at one setting in the lathe; it a 


al . 


is then impossible for the flanges to come — a 
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Fig. 15, Rew of Cycle-lighting Dynamo, 


showing Winding and also Attachment to 
Insulated Contact es : . 





up out of truth. ~When this has ie a 
aa NS to satisfaction, Petipa the pos + 
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having already been drilled in the alu- 


-minium flanges. ~ Drill and tap to draw- 
ing sizes, and the flanges can be finally 
_ serewed on. The armature should spin 


quite freely when the permanent magnet 
has been temporarily removed. When it 


is replaced, of course, the iron armature 
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Fig, 17. 
Figs. 16 and 17.—The Dynamo Mounted 
= on Bicycle ~ 


cheeks will be strongly attracted by the 


_ magnetism of the pole-pieces, and it will 


run jerkily and tend to stop in two definite 
positions only, where the armature iron 
comes next to the poles) : | 

___The spring brush shown in Fig. 14 now 
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remains to be fitted. This is of hard spring 


‘brass or copper held by a single screw to 


the aluminium flange in front, from which 
it is insulated by means of fibre or bone 
washers and a bush. The end of the 
spring, where the shaft centre bears, is 
carefully set out and drilled for a 4 B.A. 
brass screw terminating the other side 
in a nut for connection to the outer circuit. 
The head of the screw is slightly hollowed 
to drop into the centre of the convex 


ae button ; or, better still, a copper-carbon 


washer inserted between the two. A metal 
or fibre cover is needed to close in the gap 
existing between the tops of the alu- 
minium end flanges andthe armature 
rotating beneath, and this may be attached 


~ with small screws to the edges of the 


aluminium. 

Attachment to the Cycle. — The 
driving arrangements will vary so widely, 
according to the style of machine to which 
this dynamo is attached, that definite 


- “instructions are impossible to cover each 


and every case. Asa general rule, friction 


‘drives are not altogether satisfactory, 


because if driven off the rim the latter 


is seldom true enough to ensure steady 


running, unless there is excessive pressure 
between rim and pulley. From the tyre 
this objection is largely absent, but 
there is then a question of carrying -all 
road dust and dirt directly on .to the — 
magneto, which is not altogether de- 
sirable. | | 

One or the other of these alternatives 


cannot be avoided on a pedal cycle, and 


it lies with the rider to decide whether 
he prefers back- or front-wheel drive. 
Mounted on a hinged fixing, the friction 
pulley can be easily arranged to draw 
on and off the tyre or rim by means of a 
Bowden wire and lever on the handle-bars. 
Another suggestion is given in Figs. 16 
and 17. For motor cycles, a separate belt 


' rim and the magneto fixed on’a platform — 


and driven by a belt will probably be the 
best solution. 


‘. The machine as described will light one 


6-volt 6-c.p. headlamp, or one 4-volt head- 
lamp and one 2-volt rear light in series, 
each taking about 1 ampere. | 
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THERE are few mechanical processes less 
- understood by the amateur than that 


~ known as metal spinning; but why this . 
is so is not easily understood. While he 
is not to be expected to produce spun — 


work with the same degree of accuracy 
and finish as can a professional, there is 


_ still no reason, provided he owns a fairly 


- stiff, high-speed lathe, why he should not 
turn out very creditable work of the kind. 


It is the present intention to treat upon . 
articles, 
among them will be recognised a copper 


the subject of metal spinning wholly 
from an amateur’s point of view, having 
regard to the equipment and tools which 
the average metal worker is setve to 
possess. — 

The Art of Spinning Explained: = 
The spinning of metal consists in the 
conversion of flat sheet metal irito objects 


spherical or curved in shape, without — 


having to resort to either cutting, piecing, 


or fitting. Whatever variation is brought 


about in the thickness of the metal is 


‘caused by the metal being either com-— 
pressed or stretched, as the case may be. 


In forming the common domestic 
hollow circular articles by means of dies, 


they are pressed to shape between a 


male and female tool; but there are 
limitations to which operations of this 
character can be carried, as, for instance, 
in complete spherical objects, or what 
“might be termed incurved, in which the 
male part of the die cannot be withdrawn 
after forming. 


press-tool work. To make a pair of dies 





‘bedstead ornaments, 


a fancy aluminium box with hinged 


ness, and lateral: play must be absent. 4 


factory. 


This is where the art of — 
- spinning has such an advantage - over 
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: may be a very costly undertaking, ae z: 


dozens of articles might be spun in less 

time and at a quarter the cost of pres 

ducing the dies necessary to do the job. ~ 
The products of metal spinning are 


used in a great many lines of manufacture. E 


Examples of this work are electric and | 


gas fittings, cooking utensils, silver and — 


britannia hollow ware, automobile ari BS 
etc. The photo- | 
graph, Fig. 1; represents a group of spun — 
in various kinds of metal, and ~ 


ball of a cistern valve, a copper lamp top, = 
a couple of brass bedstead ornaments, — 

















cover, and one or two brass fittings used 
in the production of ee and SIEGES =e 
light brackets. — “is 
‘The Lathe.—The act of spinning - ins 
volves considerable stress on the lathe 4 
mandrel, since the strains are often wholly 
in a transverse direction to the axis of 
the spindle. “Therefore the spindle must — 


be sufficiently strong and rigid to resist _ . 
these strains, and shake, bearing slack- — 


Speed, too, is an important factor, and if — 
the lathe is not geared sufficiently - high — 
to meet the speed demands of the various — 
metals the result. will be far from satis- ; 


Arbitrary _ rules: for spinning “speeds 
the metal being operated upon aN slower 


must be the speed. For example, it iron © 
38 in. thick can be see goer at ¢ te , 


“ec ee (oy TA Ne eget iS Rt Lan oe oe Fi 
a a en foes : r ns Tse 3s er niga, = ; eet 4 
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a revolutions per minute, whilst 
for double this thickness the 
speed would not exceed 400 
~ revolutions. Zinc spins best at 
1,200 revolutions per minute ;_ 
copper, brass, aluminium, and 
britannia metal at from 800 to 
1,000 ; whilst iron and. soft steel 
can. be spun at a speed-as low 
as 400 revolutions per minute. — 
_ A reversing lathe is unnecessary. 
A typical ae for spinning is 
_ shown by Fig. 2 
The T-rest is essential; it 
should be adjustable, both - up 
and down, and towards or from 
- the centre-in the usual way; oF 
but instead of the ordinary form po 
_ of tool-rest used for either wood 
or iron turning it should be of 
the shape shown by Fig. 3. 
and at least 8 in. long, 1 in. wide, and against which the tools press whilst being 
_ 4 in. thick. Its upper face should be manipulated on the work. 
eplorced with closely spaced holes of about The ordinary back-centre attached to 
ys in. diameter to receive two movable the lathe may be used by the amateur, 
_ pegs, 2 in. in diameter, shouldered _ but the spinner will find. that a non- 
_ down to’ fit easily in the holes, and friction, rotatable centre (Fig. 4) is almost 
project. above the face- of the T-rest indispensable ; it does not cost much to 
- about 2in. These pegs provide a fulcrum § make, and will repay the time and trouble 
Best | ae : expended there- 
on, simply by 
reducing friction, 
and so causing~ 
the lathe to run 
more sweetly. 
‘The centre con- 
sists of a parallel 
piece of steel, 
about 4 in. in 
diameter, sliding | 
within a sleeve, » 
the end of which 
fits the tailstock 
in the usual way. 
The pressure is 
taken by the 
steel ball inter- 
posed between 
the faced and 
hardened end. of 
the centre proper 
and the bottom 
end of the sleeve, 





Fig, 2.—Metal-spinner’s Lathe 
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is not excessive. } to use the tool inside the work. Bando 


he will need for his purpose. To start 
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any pressure bans brought “t “bear —an undesirable iter ane the aan 
against the end of the Sou ene might start cracks during the subsequent Me 
to revolve it. :  -hardening. They can be forged roughly a 
: j to shape, filed up, finishing with the — 
smoothest of files and the finest emery-— , 
cloth, and then hardened to maximum 
hardness, after which they should be = 
polished with crocus powder or flour 
emery on a piece of buff leather, until a a 
deep black finish is attained. — = 
In the group shown by Fig. 7 Ais a- 2 
: ; ‘ rest used in conjunction with the orn 
Another type of centre is the revolving T-rest, and in which the spinning tool is — 
ball-bearing centre (Fig. 5), which, if re- supported whilst doing an awkwardly - S 
quired, should be purchased, as its cost shaped job where it is found necessary — 





ss Fig. ‘3. —Tee- rest with Aaueraes Pegs 
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Other useful accessories are the screwed are tools used for beading over the edges 
male and female centres (Fig. 6), which are Gt the woe 2p secre hah ake flaring 
almost essential when split formers are cae mer SG wits eee 


used. 

The Spinning Tools.—The eriatcur 
should obtain his tools as his skill and 
requirements grow, because as he gets 
more accustomed to the work, and_ his 
attempts become less elementary. eX- 
perience will teach him just what tools 














with, he will require a selection from the 
group shown by Fig. 7, which he might 
make himself from old files or discarded. oe poeta 
hand-turning tools; but for spinning Fig. Ball -bearing Revolving Back-centse ae 
- much longer handles will be needed than. 5 a 
are required for hand turning. The tool oa is used for anor hia! over | 3 
handles should be at least 18 in. long, already roughed-down work. E and F | 
_ or, in other words, long enough to enable are round- nosed, or ball-ended, tools for 
them to be gripped comfortably under breaking down curves or flanges. “Gis 4 
the worker's right armpit. This is to a flat planisher or smoother; H is a 
- ensure strength and. leverage, as spinning skimmer ; 1, J, and K are tools used mostly — 
demands all the worker’s arm strength for internal spinning, or for flaring out — 
and muscle. curves, etc. Those which an amateur. = 
If the amateur decides to make the will be likely to require for his initial — og 
tools ne and his material happens experiments may comprise D, E, F, G. and — 
‘> = Ke As he grows familiar with their use 

_ experience will teach him what others to ~ 
make, and how best to shape them. ; a 
.. The Choice of Metals.—Iron, mild — 

Fig. te ee 7 steel, brass, copper, britannia metal, or — 
3 aie ig even gold. and_silver may be spun. In- 
to be worn-out round files, it will be best, - choosing one of these materials. for a 
first of all, to anneal them thoroughly first attempt, the first two, iron and steel, — 
_ throughout their length, then to grind: had best be put out of court at once as — 
_ the teeth marks completely out, as other- being too difficult for a learner to work, — 
Wise they will, when in use, grip the rest as well as pequnng s more se and sk = 
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; than iis will at first possess. 
easily be operated upon, but even this in 
- the hands of the mexpert will most -prob- 





“Fig. 6.—Internal_ and External Threaded 
aoe Centres © 


the haginner’s s efforts, as ug is Stach tena- 
4 cious and ductile, and will stand much 
~ ‘more abuse than will any of the other 
x metals. It might be supposed that the 
' thinner the metal the more readily it will 
P assume the shape desired ;_ but ae is a 
_. mistake. If the metal is too 
_ thin, instead of compressing 
en section, as will be needed 
~ at times upon pressure being 
S applied through the tool, a 
= buckle results, and all the — - 
3 - amateur’s Igbour. cannotthen ~ © 
remove it. For the purpose 
of the example about to be 
; _—desoribed, sheet copper of — 
about 18 B.w.c. (049 in. 
“es thick) would be best. This 
must be well annealed before 
= using by heating it to a dull : 
_ red heat and allowing; tO sg 
cool. — ig 
An Eeicpie. a Spin= 
















a - that the beginner is to spin. 

a ” up an object in shape similar : 
' to that shown in section by Fig. 8, this 
3 es considered a fairly simple example, 
and one that brings into use a typical form- 


i ‘mers, adapters, or followers, which should — 
e - illustrate, the general principles involved © 


ees “may | 


ably | crack. pee Ting lends Se best ‘to’ 
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“to a porosinints dimensions, but finish — 
off the end which either screw into, or is 


ing chuck, together with some outside fo>- - 
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in many of the c perations connected with 
plain spinning. Set out the object full 
size on paper, and then in thin zine, etc., 

make a half template of the contour, and 
with this (or the sheet from which the 


half template was cut) as a guide tum a0 : 





Fig. 8 
Figs. 8 and 9.—Spun Metal Object and its 
Former 


the wood former upon which the metal 
has to be spun. The former-should be of 
some hardwood, such as beech, box or | 
maple of even density, and free from knots 
or cracks (in the trade, metal formers are 
often used). « First rough turn the former 


ee ne “2 caramel 
Fis. Deere of Metal-spinner’s Tools 


a plug fit into, the nose of the lathe 
mandrel. Finishing the business end of 
the wood former must be done with it in 
situ, in order that it shall run dead true — 
2 ; ,3 
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with the lathe. The outer diameters of 
, the former will, of course, coincide with 
the internal diameters of the spun object. - 
A finished former, adapted to screw into 





Fig. 10.—Former, Disc and 
Adapter in Position 


the nose of the lathe mandrel, is shown 
by Fig. 9. | 

Now cut out a disc of copper of such a 
size that it will be sufficient to extend 
when spun to the extreme end of the 
former. This may be arrived at approxti- 


mately by measuring with a piece of | 
-yet two provisions to make. 


fine twine from the centre of the former, 
following along the curves to the end 
of the flange, and taking this dimension 
as the radius of a circle; but, as will be 
explained later, any superfluous metal 
around the edge will require cutting off 
before the final spinning stage is reached. 
In the example given it will be noticed 

that the object has a small flat end ; 
therefore, in this case it will be an advan- 
_ tage to use what is known as a centre 
adapter in conjunction with the rotating 
centre already described. It may take the 
form of a piece of hardwood which slips 





Fig.. 13.—The Follower 


over the end of the steel centre, turned 
down at the end quite flat, and of such a 
diameter that it is a little less than the 
diameter of the flat part of the object 
being spun. The copper disc is scribed 
with a circle equal to the diameter of the 
adapter in order to localise it accurately ; 
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Fig. 11 


_ between the pins of the T-rest. 
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the disc is then held against the latter, 
the centre with the adapter on it run up 
and pressed sufficiently tight against the © 
disc to hold it in position whilstrunning, 


ra: ae 


“3 

J 

pee Fig. 12 | 4 

Figs. 11 and 12.—First and Second Stages of Spinning 2 
This arrangement ready for operation is 

shown by Fig. 10. The T-rest is now set 

up just to miss the periphery of the copper 

disc, and the two pegs inserted in the 

1 . 


holes most convenient for manipulating 
the tool. : 

Before proceeding, however, there are _ 
First, the 
face of the disc being operated upon 
requires to be smeared with soft soap — 
or vaseline in order to reduce the friction 
and consequent heating; secondly, what 
is known as a “back stick” must be called 
into requisition. This is a short piece of — 
round hardwood, in length and size not_ 
unlike an ordinary ebony desk ruler— | 
in fact, such a ruler answers admirably. 
This is to be held in the left hand, and 
in use is pressed fairly hard against the 
side of the disc opposite to that upon — — 
which the spinning tool is operating; it 
reduces the liability of the metal to — 


‘buckle. ? 


: 

3 

_ Holding the Tool.—Everything bemg 
in order, and the lathe running, take up a 
the ball and point tool, grasping it-firmly — 
under the right armpit, and the steel end “Sa 
Set the 7 

nose of the tool a little below the centre, 
and, at a point towards the worker, apply 
pressure and start to bring the tool out- — 
wards towards the periphery of the disc, — 
constantly repeating the stroke, but — 
applying little pressure on the return. 
Do not allow the tool to rest in one posi- — 
tion with the pressure applied, otherwise _ 
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the metal will unduly stretch at this 

point ; and always let the back stick follow 

as closely as possible the operating tool. 
Remember that the pin in the T-rest is 
the fulcrum against which the tool must 
vress, the worker’s body and arm supply- 

ing the necessary leverage. Do not be dis- 

heartened if, after a few such strokes of 

__ the tool, the disc is found-to be badly 
buckled at the edge; this is inevitable 
with a beginner. 

When the spinning has reached the stage 
shown by Fig. 4 it will be as well to 
_ remove the work from the lathe and 
- re-anneal it, for it is surprising how hard 
_~ it will become in the process. 
| The Finishing Stages.—Before re- 
starting the actual spinning, the amateur 


es 





which a Sectional Chuck 
would be Necessary 


Fig. 14 aN Spun Object for 


_ should provide himself with a follower 
(Fig. 13), something like an adapter, 
- made of hardwood, and attached to the 
_ back-centre: Its purpose is to support 
and hold that part. of the disc already 
_ spun, and to keep it securely in place, 

whilst the remaining part of the operation 


is being carried through. As fixed for a — 


resumption of the operation, with. the 

follower in position, the job will appear 
as in Fig. 12. 
~-— It now remains to complete the flange 
end of the shell. Resume operations 
with the ball and point tools in order to 
break the flange down, afterwards finish- 
ing with the planisher. As the outer edge 
of the shell is reached, it will doubtless 
be found that there is a ‘superfluity of 
metal over and above that required to 
complete the edge of the flange, and that 
the flange refuses to conform tightly to 
the shape of the wood former, its tendency 
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Fig. 15.—Section Showing Sectional 
Chuck in Use 
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being to spring away. It is a good plan 
before trimming off the edges, and in 
order to insure a snug fit of the shell on 
the wood former, to remove it from the 
lathe and again anneal it, then, when 
again in position, to proceed to turn off 


- the superfluous metal from the edge with 


an ordinary diamond-point hand-turning — 
tool; after which, flare the flange down 
to the former. In the trade, little or 


’ nothing would now require to be done in 


the matter of finishing; but an amateur ~ 
will almost certainly find in his example © 


numerous ridges and high places, and 
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perhaps hollows, which have escaped the 
planishing tool. These must be carefully 
gone over again with the finishing or 


- burnishing tool, and if they still refuse | 


to become amenable they must be re- 
moved, or at least reduced, by the applica- 
tion of a smooth file and emery cloth. 
Sectional Chucks. — The foregoing _ 
example embraces a simple operation, 
involving nothing difficult or complicated 
in the matter of equipment, it being a 
perfectly simple job which, when finished, 
comes away from the wood former with 
ease. But there are numerous jobs in 
which chucks have to be made of special 
shape so that they may be withdrawn from 
the interior of the finished incurved work. 
Take, for instance, the example of spun 
work shown by Fig. 14. If the former 
used in this case were similar to the one 
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already described, and. ihe work spun 
over it, there would be no means of re- 
moving it except by cutting or burning it 
out. 
to be spun, it is usual to employ what is 
known as sectional chucks or formers, 
these being chucks or formers built up 


in sections and capable of being aiterwards 


removed piece by piece. 
The principles underlying most sectional 


chucks are embodied in the chuck shown . 


by Fig. 15. In this, a is the body of the 
chuck adapted either to fit the nose of 
the mandrel, or else screwed to fit one 


of the chucks illustrated in Fig. 6, and- 


made with a parallel extension piece the 


length of the chuck and integral with 


the body. The members B and C may 


be any convenient number, made first 


Taking Paper Sie from. Moulds” 3 4 


_ THe following instructions apply to the 


#. 


taking of paper casts from concave 


- moulds (made of plaster-of-paris), especial 


attention being directed to the method 


of preventing excessive shrinkage. - 


The moulds should first be saturated 
with linseed oil to prevent absorption, or. 


° _ the paper will not leave them readily when 
“required ; 


1 the oil will also toughen the 
plaster. 


there are no marked irregularities of sur- 


face in the moulds, such as will be likely 
. to-break a piece of damp paper, it may 


_ be best to use the paper in sheets or 


convenient strips. The inside of the, 
mould must be greased. | 
~The paper should be unglazed, porous, 


and only moderately thick. The first 


oe _layer should only be damped on that side 
which is to go against the mould with a 


sponge and clean water; it should then 
be laid on the pasteboard. and its other side 


___ brushed over with paste. A small quantity 


of Russian glue should be boiled in the 
_ paste to give greater strength, and the 
_ paste should be used hot. The clean side 
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down. well in place. 


If the relief is low, that is, if | 


pee will be eee gees ec 





to 


- 
pro 
eS Bt s 
ee este Ce Nae : 
a tas i 
te se es eee 
ms _— 


2 ee 
os 
iS ow . = 4 a 
* 4% eh % 
4 / a yr 





tes 


as a hole. en slit dows into sections — A 
small enough to permit withdrawal through — 
the end hole in the finished work. These 
fit at either end into slightly tapered — 
recesses, one into the chuck body at the- 
lathe mandrel end, and the other into— 
a follower adapted to fit the tailstock — 
centre. The outer members © may be | 
joined to B by loose dowels if so desired. 
Upon pressure being brought to bear from 
the back-centre, the whole of the chuck — 
will be gripped tightly together; the 
disc D to be spun is provided with a 
hole and slipped over the chuck end before _ 
assembling, as shown. Upon Smiceon 2 


“at 





























of the operation, the chuck extension 3 


piece A is pulled through the members 
Band ©, these being afterwards drawn — 
singly ‘through ¢ phe end hole in the worl — 


of the paper is laid j in the mould, Feel, ifs 
is pressed down so as to make it bend into —— 
every hollow—dabbing with the end of ate 
stiffish brush will drive it home where - 
required. The next, and every succeed c 
layer of paper, will be coated on both sides x 
with hot paste, and will have to be pressed Rs, 
Air bubbles and — =o 
This 


creases are to be guarded against. 


work is repeated until the required thick- — 


ness is gained, but at about every fourth | 
layer it will be necessary to dry the 1 me 
in a warm place. — - ae 
After it has been. Troed frowi thenioulal = 
it is the practice of papier-maché workers 
to make their work more firm by giving it eer 
a bath of linseed oil. By this method the — 
shrinkage will be very small. If, owing — 
to the nature of the moulds, this plan is — 
impracticable, paper pulp should be well 
mixed with the glue-paste, and after being — 
squeezed fairly dry, should be forced into” 
every indentation of the greased mould, — 
and as much pressure should be put on i it 
as the mould will bear. By this plan the oe a 
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z The Desien —For the sake a5 an Sonny 
in model yacht building a model “ 10- 





. rater” designed under the “length and 


2 sail area rule ” has been chosen, as this is 
- simple and easy to build to, produces a 
fast boat, and is much used. Fig. 1 
= _ shows two 10- raters starting on a race on 
= the Round Pond at Kensington, London. 
- The hull lines are given in 
detail in Fig. 2 and the body 
= plan in Fig. 3 (one-third. full- 
a = size). The rating rule for 10- 
raters is ascertained by the 
= formula © BS 
= ollowing formula : 6,000 
= 10; where L is the Jength ; 
>: on the load- water-line with 
the boat fully rigged, and SA 
the sail area in square inches. 
. | These two factors when multi- 
: _ plied together and divided by 
* 6,000 must. not exceed 10. 
_ The design provides a load- 
_ water- line length of 40 in. 
and a sail area of 1,500, con- 
. ~ sequently ‘it works out as 
2 . x 1,500 z 
q “follows: - 6.000 ore. LU; 
> These dimensions give a long 
boat, which must be very light in the 
a hull, while an allowance of 1,500 sq. in. 
ee OL sail should be quite adequate to drive 
the hull at its maximum speed. —- 
The “Lines.”’—For the actual work 
of building the hull only a few “lines ” 
= Are essential, but in the actual designing 


+ 











a 


ne 


a 















grasp the meaning of the “ lines ”’ 
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‘many more lines than those shown in 
Fig. 2 are needed to get a fair form. Te: 
start by 
studying the load-water-line L.w.L. This 
line represents the shape of. a horizontal 


_ plane passing through the hull at the same > 


level as that of the water in which the 
boat-is floating. The hull is always drawn 





Fig. 1.—The Model 10-rater Yacht taking part in a Race 


as if it were floating quite level and in 
stagnant water. Other water-lines are 
shown at wl, w2, w3, w4 and w5. These 
are horizontal water- lines, and. parallel to 
the load-water-line L.w.L. (also marked 
w3 in Fig. 2). The shapes of these water 


planes are the shape that the water would 
e 


; 
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take if the hull were floating in water at 
the depths marked, or in other words, 
would be the shape of the top ofa hole * : 
in a block of ice if the water were to be _ 
frozen with the hull in it and the hull = 
subsequently lifted out. : eS 
The profile of the boat, or its outline, 
as shown on the sheer plan, is the shape of _ 
the boat on a vertical plane, through the 
fore and aft centre line. The deck line 
DL is the horizontal shape of the deck, 
shown on the half-breadth plan, and the 
“sheer ” or curved shape of the hull side _ 
where the deck meets it. The half-breadth 
_ plan shows only one-half of the hull from 
‘the centre line, as, of course, both sides — 
of the hull are or should be alike. The body — 
plan lines numbered wl to wW5 correspond — 
with those similarly marked on the sheer. 
and. half-breadth plans. The curved or Sa 
section lines numbered 1 to 21 are cross- 
sections at right angles to the centre line _ 
of the boat, and perpendicular through it. 
They represent the shape of the hull as it 
would appear if it were to be sawn asunder 
on any one of those sections. Forexample, 
the section No. 6 on the body plan is the 
shape of the hull at station No. 6 on the Ree 
sheer and half-breadth plans. 
The body plan is generally the most oa 
useful to work to when building the hull. 
The buttock lines B!, B? and B® are the 
shape of a longitudinal and perpendicular. 
plane that is parallel with the longitudinal — 
centre line of the hull, but is taken some _ 
distance out from the centre. For ex- — 
ample, the buttock B! on the sheer plan. 
is the shape of the hull as it would appear _ 
if it were sawn through along the straight 
line Bt on the half-breadth plan. The — 
buttock lines are also shown on the body — 
plan, and wherever a buttock line cuts 
a water-line on the sheer and half-breadth 
plans it must correspond with those posi- — 
tions on the body plan, otherwise the hull ei 
form will not be fair. Indeed, this is the | : 
real reason for drawing these numerous — 








Fig. 2.—Lines of the Model 10-rater Racing Yacht 
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Sheer Plan 


to ascertain that the hull form is true a = 
fair, free from bumps or hollows, and that 
the sections themselves are true to their oe : 
desired shape. Diagonal lines and curves — é. 


of sectional areas are also taken oes wher Be 





"designing the hull, but are not reproduced 
on the hull drawings. 


The effect of altering the shape of, say, 
x section No. 5 on the body plan would there- 


" 


* 


= 


= or make any other alteration. 
given in Fig. 2 are thoroughly oye 
_ of a modern boat. 


from numerous 
- It can be made from a solid block 
of pine hollowed out. 
- made on _ the 


_ fore require corresponding alterations 
in the buttocks and water-lines, and shows 
how difficult -it is to modify the lines of 
-a design without ruining it. Therefore, 
if a set of lines for a boat is to be built to, 
it is imperative to adhere to them rather 
en to try to shorten or ee them, 
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Building the Hull.—The hull « Can 
be built in many different ways and 
different materials. 


It ‘can be 
‘“‘ bread-and-butter ”’ 


system by using several layers or 


flat boards, each of which is cut ex- 


 ternally to the shape of a water-line, and 
- as much material cut out of the centre of 


the board as possible. These layers are 
then fastened together with glue, dowels, 


- and finally stitched with copper wire after 


- 


= 


the hull has been shaped. But for a work- 
manlike job resembling the real thing 
there is nothing to beat the regular ship- 
wright’s method of rib-and-plank construc- 


tion on the carvel or flush-joint system. 
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This system will be adopted in the present 
The general lines of procedure are 
to mount on a strong baseboard a set of 
moulds corresponding to the sections on 
the body plan; to fix a keel, stem and 
stern piece on them, also the bent ribs, 
and to fit and fix the planks to the ribs, 
afterwards removing the hull from the 
building board and finally decking it over 
and completing it. 

The baseboard may be a nice straight 












Fig. 3.—Body Plan of Model © 


Yacht 


piece of deal about 3 in. wide and 2 in. 

thick, nicely planed up square, and 
take care to see that it is straight. 

The Moulds.—The moulds can 

be cut from 3-in. thick wood; the 

- smaller sections can be solid, and 

the larger ones built up from several 

pieces. The external shape of the 

-. moulds are to be those which are 

given on the body plan above, less an 


allowance for the thickness of the plank- 


ing and the ribs, in this case } in. for the 
planks and 4 in. for the ribs. When mark- 
ing out the moulds draw a centre line, 
also the L.W.u., at right angles to it, and 
make the length from the L.w.u. to the 
bottom of the mould the same on every 


-mould, so that when they are all standing 


upright the load - water - lines will all’ 


coincide. 
As the boat will be built barn up- 
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-. wards the “ bottom ” of the mould will 


be the “top” or deck part of the hull, 
and it is necessary that the length of the 
mould from the L.w.u. to the bottom is 
- such that the hull when planked will be 
above the level of the baseboard. A suit- 


able length for the 10-rater moulds is 


74 in. from the L.w.u. to the bottom. 


~ When all the moulds have been cut they 
_are to be checked into the baseboard for 


a depth of }in., and the centre line of each 
mould must be on the centre line of the 


baseboard. The result so far will now | 
appear as in Fig. 5. Now test the moulds _ 


for accuracy, and see that the load-water- 
lines on the moulds are all level and the 
centre line is really straight and true. 


Any inaccuracy in form of the moulds will — | 
~~ is a mould, B the ue o the rebate. ee 2 


be reproduced in the finished hull. 





Fi 
- Details ¥3 che Keel 


The Keel. —The next thing is to pre- 
_ pare the keel, stem and stern posts and to 


fix them to the moulds. The keel (Fig. 6) 
should be sawn to shape from good sound. 


~~ mahogany, either in one piece or preferably 


gr 


built up with sound scarved joints from 
two or three pieces (see A and B, Fig. 6). 

The keel should be ? in. wide and an 
average of lin. deep. It should be shaped 


with chisel, gouge, spokeshave and plane 


to the proper profile, as shown in Fig. 2. 


Now cut the stern block or fashion. 


piece c (Fig. 6) from good sound mahogany 
and shape it accurately to the external 


shape as given by the body plan (Fig. 3). 


It extends from midway between sections 


19 and 20 tothe stern. Itis to be checked 
on to the keel piece, glued, dowelled and 
-___gserewed to ensure a sound joint, as shown 
| in Fig.5. The rebate p, } in. deep, is then 


-~ A rebate is to be cut along.each side of — 


‘Ain Fig.5. The keel piece is to sink into 


Fig. 5. —The Model- yacht Building Board 


the ribs can fit. 
to the stern, being nearly flat, can be 


sections will have to be cut separately — 
are inside the hull or under the plank, it 
rebated portion of the keel to ensure them” 


notches the stern block should be blocked 
-up to its proper height, with a packing 
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je 
to oe out td secon niodaes the planking. - 

~ Afterwards the inner part of the block 
is to be hollowed out as much as possible. — 


the eos as shown at £, leaving a parallel — 
portion fin. wide in the centre. The rebate 
should conform to the curvature of the a 
hull, and is continued right along to the 
stem and up it to the deck level. Now. 3 
cut notches in the centre of all the moulds 
tor-the keel piece to fit into, as shown at 


the moulds until its upper edge (as the 
moulds stand) is 4+ in. above the edge of — 
the mould. If “all is correst the rebates 
on the keel will now be } in. above the 
mould, but will conform to their general 
lines. This is shown in Fig. 4, where A 


~ 


ae 
~The Ribe.—_‘These should be of ue : 
oak or mahogany can be used. -The ribs” 
should be 4 in. thick and 3 in. wide. O- 
secure the: ribs to the ee cut notches 
or joggles B (Fig. 4) in the keel, into which 
Those for sections No. “ 


Ps! 


pierced right through the keel ; butthe bow 
from each side of the keel. As the ribs % 
is necessary to cut little grooves across the — 


finishing up flat and flush with the rebate, 
as shown at bp. Before cutting these . 


piece between the under side of the st 
block -and the baseboard. The st 
should be blocked an in a » similar mann 





































a, 


: by means of a few panel pins partly driven 


the: shape- shown in Fig. 6, and make it 
from fin. thick oak with the grain vertical. 


= between them to accommodate the fin. 
___ The next item is the bending and fitting 
of the ribs. They should be cut to length, 


in-one piece from gunwale to gunwale. 
They should be glued and pinned to the 
_ keel, using brass pins, and fastened at the 
- bottom with a screw into the mould, a~ 
sufficient length being left on the ribs to 
allow of this, as after the planking is 
_ fitted these projecting parts can be cut off. 
_ Some of the ribs may need steaming or 


Re u bla the ah to set for a day, after 
3 which the planking can be taken in hand. 


Testing the Ribs and Framing.— 


nost difficult part of the work ; it must be 
_ well done or the boat will leak. The planks 


distorted. Before starting the planking 
it is desirable to be quite sure that the ribs 


: true.” Test the alignment of the L.w.u 
by means of a straightedge blocked up 


“© 


in place with clamps. The straightedge 


a set-square applied from the back of this 
to the side of the moulds should show 
that the t.w.t. lines marked on each 
~ mould are in line or level. If they are not 
- the moulds must. be carefully adjusted 
until all is correct. 
a ~The next “procedure is to obtain a 
~ curvature longitudinally. It will be found 
that the ribs will need a little bevelling 
on the forward sides of the forward 


-abaft the midship sections Nos. 11 and 12. 
This is remedied - -by means of a cabinet 


a ae 4 


2 and the keel held in sfiteae the moulds’ 
5 home so that they can easily be withdrawn. 
__ Now prepare the fin by cutting it to 


Cut. slots through the keel for the two legs — 
~ to pass through, and a groove + in. deep > 


The planking of the hull is probably the - 


must also “‘ run ”’ without undue twisting - 
a straining, otherwise the hull will be | 


should be vertical or perpendicular, and _ 


and as far as possible should be fitted — 


-and framing generally are quite fair and | 


to the correct level and temporarily held — 


-splining batten and test the ribs for correct: — 


, sections and on the after sides of those | 


















































Fig. 6.—Keel and Fin of the 10-rater Model Yacht 
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rasp, the object being to ensure that the 


planking will lie flat and snug on the ribs 


and not be strained in any way. 
Brief consideration shows that 

strip of flat wood, say 1 in. wide, be laid 

along the ribs 0 the boat, it will not lie 





are. 7.—Methods of Cramping a Plank in 
Position 


flat unless it is able to follow the irate 
of the hull in‘a natural manner. Try 

- such a strip, and it will curve upwards or 
downwards according to the form of the 
hull. Therefore to get the planks to fit 
nicely into place they must be shaped. 
They are seldom, if ever, parallel strips. 
The shaping, or ‘variation in breadth of 
‘the plank, must be such that with but few 
exceptions each plank is continuous from 
end to end of the hull, wider in the middle 
and tapering away towards the stem and 
stern. 

The lower planks below the bilge, form- 
ing the “ floor,’’ are somewhat differently 
shaped, and the lowest of all terminate at 
the rebate on the keel piece. 


nothing in the way of odd tapered bits 

to fill_up with can be tolerated. The 

whole success of the hull depends on this 

’ shaping of the plank, and it must have 
every attention. 

Finding Plank Shapes.—A cheap and 

_ practical way of finding out how the 





planks are shaped is to use cardboard | 


strips and cut them to fit, pinning them 
temporarily in place to the ‘ribs. Another 
good method is to divide the distance 
round the rim or edge of the rib on the 


_ . midship section, from the edge of the 


_ garboard strake (dealt with later on) to 
the top of the gunwale or under side of the 


deck, into as many equal spaces as there _ 


if a 


‘This plank fits up to the keel-piece and lies 
in the rebate. 


_ edge in the rebate in the keel at its lowest — 4 


They must. ! 
- work into the rebate easily, and of course — 
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are to be planks, say eleven or twelve, 
and to divide similarly each section into ~ 
the same number of divisions. Even if © 
these lines are not worked to exactly they — 
enable one to judge of the whereabouts of ~ 
the planks and assist in visualising their — 
form or shape. 3 
Method of Planking.—To start actual 
work, obtain sufficient material, either 
pine, cedar or Honduras mahogany, and ; 
4 in. thick. This must be as even and — 4 


‘straight in grain as possible, any piece 

















with a suggestion of a knot or shake being — 
rejected as unsuitable for planking, = 
The first plank to fit is the garboard. — 


It should be about 14 in. 
to 14 in. wide at the mid-section. Its 
shape can be ascertained by taking a suit-_ 
able strip of fairly thick paper with one — 
edge perfectly straight and placing this — 


point. Rub the paper where it overlaps _ 
the edge of the rebate and the curvature — 
of the first plank is obtained. Transfer 
this shape to. the timber and cut it accord- | 
ingly (a fretsaw machine is handy for this 
work). Try it in place, and with the aid — 
of small planes carefully work at it until 
it is a perfect fit along the keel. Take care 
that the plank fits for the whole of its 
width as well as its length. Fit the other — 
garboard strake in a similar manner. — 





Fig. 8.—Details of Deck Beam : 









It can be marked off from the first, as 
corresponding planks are always the same 
shape ag both sides of the hull are alike. 
The surfaces of the planks, ribs anc a 
rebates, where they join, should be given — 
a coat Of good varnish and ute pias 8e~ - 
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(brass) or, preferably, No. 90 copper pins 
2 in. long. Brass screws, ¢ in. No. 0, are 


keel rebate and also where they fit into 
that on the transom. 

Fit the plank next to the garboard 
either by the use of a paper pattern or by 
direct marking off, taking every care. to 
make the plank butt up closely against 
the garboard. The planks should fit 
closely together, but are not to be forced 
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filling in with caulking material. For a 
model a well-fitted butt joint is quite 
Satisfactory. A useful tip when fitting 
the planks is to hold them in place with 
_Lever’s patent clothes pegs. These are 
small spring-pressed clips, are very cheap, 
and hold the plank in place if used. some- 
what as shown in Fig. 7, where 4 is a rib, 
B the plank to be fitted, oc the clothes peg 
or cramp, and D a plank nailed to the 
ribs. 

- Continue with the planking until the 
Peiwale or topmost plank is reached. 
This can be shaped but should not be fixed 
until the deck beams have been fitted. 
peace planking will now have a somewhat 


Pby vigorous glasspapering until a smooth 


is to have two or three good coats of 
shellac varnish which may very well be 
applied before the exterior is glasspapered 
: as it makes a considerable difference to 
_ the stiffness of the planks. 

3 The Inwale.—The inwale must next 
A be fitted. This should be a length of oak 
: or ash } in. sei and is fitted to the 





inside of the ribs 4 in. down from the line © 


‘d _ of the under side of thedeck. Itis tapered 


2 to fit the stem and checked into the stern - 


_ block or transom. To fit this it will be 
necessary to cut away the moulds, and 
* this can readily be accomplished with a 

_ keyhole saw. ‘The inwale is to be screwed 


% in place with 3-in. No. 0 brass screws. 


ay through the ribs. 

‘ ee: The baseboard may be found somewhat 
‘inconvenient and may be removed. while 
the inwales are being fitted ; but before 


es 


‘cured i in place to the ribs with fine screws | 


best used where the plank ends lie in the 


together, nor should a space be left for - 


surface is obtained. The inside of the hull 


doing so make some chocks, or shaped _ 
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Rr coden blocks, into which the boat can 
be placed. The faces of these chocks 
should be covered with felt where they 
touch the hull. Mount these on a base- 
board, also other blocks to check fore-and- 
aft movement, thus making a secure stana 
on which the hull can rest while the 
interior work is going on. | 
The Deck Beams.—These should be 
cut from hard wood + in. thick and 





Fig. 10.—Cross Section Showing Construction 
of Model Racing Yacht 


' 4 in. wide, cambered to suit, and shaped 


at.each end as shown in Fig. 8, where A 
is a rib, B a deck-beam, c the inwale, and 
D the planking. The deck beams are cut 
to fit alongside the ribs and are therefore 
able to be fitted before the moulds are 
removed, thereby obviating any chance 
of the hull getting out of shape and also 
making it firmer to work on. They are 
secured with a 4-in. No. 0 brass screw 
through the inwales, and further secured 


‘with a fine pin through the deck beam and 
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into the rib. It is wise to drill a fine ate 
through the deck beam to avoid any. risk 
of its splitting. 

The deck beam at section No. 11 is not 


- continuous, as a hatch has to be fitted at 


J 





Fig] Details of Rudder lube 


this station, while that at section No. 16 
is to be made from 2-in. thick stuff to 


accommodate the rudder post. It should 


‘be shaped as will be ‘shown later on, and 
may be omitted entirely at this stage. x 


The deck beams at sections Nos. 7, 8, 12 
and 13 are to be checked into and secured 


to the extensions of the fin. 


When the inwales and deck beams are 
fitted the spaces between the inwale and 
deck and between the inwale and the gun- 


_ wale are to be filled in flush with soft pine 


secured with varnish and pins, the upper 


surface cleaned. off flush and true to the 
sheer line, while the outer surface is to be 


cleaned up fair and true so that the gun- 
wale can lie flush up against it, thereby 
making a strong rim or edge to the hull. 
The Gunwale, etc.—The gunwale is 
now to be fixed in place, and the upper 
edge cleaned off flush with the deck beams, 


so that the deck itself can fit down closely 


on to the whole lot. The-stem and stern 
blocks or fashion piece can be cleaned off 
at the same time. 


Now remove the er onkds from the hull. 


- Most of them will come away intact with 


a little coaxing, but any that may prove 


-- to be obstinate should be cut through with 


a keyhole saw and removed in pieces, 
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~ strains caused by the fin keel over a wide | 


_~* lower end is curved, as shown, a 





























SStffenerse2 Two ‘longitudinal: “stiff 
eners D and & (Fig. 9) of mahogany } in. | 
thick and 4 in. deep are to be fitted from 
the stem +0 the transom. They must be ~ 
checked into the deck beams and can be ~ 
screwed to the stern head and to the tran- : 
som or fashion piece, and should also be — 
screwed to each deck beam with 4-in. © 
No. 0 screws. By using two pieces in ‘this 3 
way ample strength is assured, and there 
is a convenient gap to enable the mast onde 2 
rudder post to pass Se Fit an inter: a 
mediate stretcher F of } in. by 4 in. hard — 
wood between the beams at sections 10 and = 
12, and into this fix the short deck beams 
G for section No. 11, all as shown in Fig. 9. 
The gaps between the fin and the longi- 
tudinals as shown at A should be filled by 
packing pieces of pine B, and the whole 
screwed. together. This forms a ver y 
strong and rigid hull and distributes the 


area. Further strength is given by the 
knees C, which are glued and pinned in 
place as shown in Fig. 9. At sections 3, — 
6, 15 and 17 cross struts between the longi ee 
tudinals and ribs are to be fitted as indicated 
in Fig. 10, where A is a deck beam, Band 
“c the longitudinals, D and D’ the struts o 
E the rib, and F the fin. These struts 
should be fitted as shown, the lower end Is. 
being secured with a 4-in. No. 0 screw 
right through the planking. They can be 
cut from 3-in. wide by 4-in. thick hard 
wood, ‘and. should be shaped to an oval \ 
section to reduce weight. is 
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“Fig. 12,—Mast Step 
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Rudder and Post.—The rudder a 
post (Fig. 11) consist of thin brass tub 
A 3 in. in diameter, bushed intereey 
the top and bottom, and drilled + i 
accommodate the rudder post B, Ww. 
may be made of aluminium alloy a 








Be She pide blade C, Answine of aluminium 


rudder Base and the rudder blade. A 


alloy. It. is secured with small rivets | 
passed through the curved stem. of the . 


iy 
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tis hull sides and be finished as a bead 
with a half-round section. It may be. 
attached by varnishing all the deck beams, | 
etc., and be secured with fine pins. 4 
The deck should now be lined out to & 
represent planks, and the effect of a cover- 


ig ing board obtained by scribing a line 4 in. 


















: = . Fig. 13.—Hatch Cover and Coaming | ; 


post to form a lower bearing. 

__ The brass tube a (Fig. 11) may be fitted 
to the hull by drilling a hole 3 in. in dia- 
meter through the keel piece and also 
through the special deck beam £. Every — 
= possible care should be taken to ensure 
_-this tube being truly central and perpen- 
dicular, as on it the steering qualities of 
the hull will depend to a very great extent. 
The tube will be all right if it fits tightly 
and is secured with a red-lead joint, 


_ to enable it to be screwed to the deck 


3 _ $ in. above the level of the deck beams. 
-  »Mast Step.—The only other fitting that 
_ must be secured before the deck is fixed 


is e 3 in. long, shaped as ahaa 
.. 3 in. in diameter, spaced 4 in. apart, and 


4 mast. This plate is to be screwed to the 
_ keel piece with four scréws, and must be 
very secure. Also the row of } in. holes 
must be in line and on the centre line of 
pte boat. 
_. The Deck. 
= one piece of }-in. ello pine pou and 
- glasspapered, “if a sufficiently good piece 
_ can be obtained. If not, it will be best 
_ to use two pieces, joined along the centre 
by a strip of 4 in. thick mahogany 
arranged so that the joins*come over the 
centre line of the longitudinals, to which 
they may be fixed with fine pins or No. 000 
screws. The deck should slightly overlap 





| small collar p should be slipped. over the 


_ although a neat metal plate can be fitted | 


beam if desired. The tube should project = 


pi is the: mast step (Fig. 12). This consists OL 
“The holes are ~ 





in from the hull side, and carefully staining 
it to match the mahogany work. Of 
course, the. lines representing the planks — 


_ will terminate at the coverboard line. 


-The whole exterior of the huil may now 


have a finishing rub up with finest glass- 


paper, and be painted or varnished as 


' desired ; but varnishing is probably the 


best as it reveals the workmanship of the 
hull. 


‘The deck can. also-be varnished at the _ 


same time. Be sure to use a good quality 
varnish. Several coats will be needed. 


‘Each one must be allowed to set dead — = 


hard before applying the next, and the — 
work should be rubbed down between - 
each coat with pumice powder and water 

to ensure a fine glossy finish. Keep the 


Fig, 14.—Details of the Adjustable Mast Tube 


boat in a warm dry place free from dust 
while the varnish is drying off. This will 
take a long time, but the other deck fittings, 
spars, sails, and so forth can be made during __. 
the varnishing period. 

Hatch Cover and Rim.—The hatch 
cover and rim is perhaps the best thing 


A 
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to make néxt. This could be made wholly 
of wood, but looks clumsy.’ By far the 
best plan is to buy or make an oval metal 


rim and fit a mahogany top to it with a 


cork or wooden piece inside-it. Fig. 13 
shows the pieces, and also gives the 
dimensions ; but the exact size and shape 
are of no great consequence, and may be 
arranged to suit individual requirements, 
but should in any case be large enough 


to admit the hand into the hull to enable it 






Fis 16, —Boom 
Ferrule : 





Fig. 17. —Jibboom 


Fig. 18.—Stay Plate 
: Ferrule 








te LP Fig. 20.— 
Safety Hook- Bowsprit 
plate 


Fittings 


to be sponged out as occasion requires. 
Another point that must be borne in mind 
is that as far as possible there should be 


no sharp edges or cranks into which any 


ropes or cords could catch, as if there is a 
chance for the main sheet to foul anything 
it will almost certainly do it on the 
slightest provocation. - A cast\aluminium 
alloy rim of the shape shown in Fig. 13 
obviates this defect. 
mahogany cover C is arranged to fit into 
a recess cast In to the rim or covering D, 
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_ in place. 


As can be seen, the. 


and the projecting part of the wooden — 
cover is faced with sheet cork z. The rim 
is secured to the deck with four mnie 
countersunk screws. 

Adjustable Mast Tube.—The adjust- 
able mast tube (Fig. 14) can be made 
throughout from thin brass. It consists — 
of a short length of thin brass tubing 4, 
2 in. in diameter, brazed to a baseplate B, 
which is free to slide in the footing Cc 
screwed to the longitudinal beams. The © 
hook D of ,3,-in. brass wire is brazed to the 
tube A and acts as a gooseneck or support _ 
for the main boom. The footing c has - 
a long slot cut in it to allow the mast tube 
to pass through. A series of holes in BS 
is provided, as is a centering hole E in 0, 
and a brass wire pin G holds the mast tube Y 
The lower end of the mast has> — 
a ferrule F with a }-in. diameter centre pin ; 
to engage the footstep already fitted to — 
the hull. A 

Gaff Jaw, etc.—The gaff jaw (Fig. 15) — 
can be built up from sheet brass, and com= | 
prises a tapered ferrule a to suit the eon 
The jaws B are cut from ,-in. by {-in. ; 
strip brass, brazed or silver-soldered to the 
ferrule. The angle of the jaws to the fer- 2 
rule is to be approximately the same as ~ 
the gaff makes with the main mast when — 
in normal position. The small-screw-eye C- 
is provided to accommodate the sail — 
lashing, and can be soldered in place. 

The main boom ferrule (Fig. 16) is some- 
what similar to the gaff jaws, but the end 
is closed by a disc and has a stout screw 
eye A brazed into it, to fit over the hook 
D on the mast tube. The small eye B is 7 
for the mainsail lashing and “may be — 
soldered in place. : 

The jibboom fitting (Fig. 17) j is similar — 
to that on the main boom, but somewhat 
more tapered. The eye A at the end is. 
to take the sail, while the hook and eye 
at Bis the attachment to the bowsprit. __ 

Plates._Stay plates are shown by _ 
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‘Fig. 18, and can be purchased for a few — 





pence. They are stamped from sheet — 
metal and, having smooth contours, do 
not foul the running rigging. They can — a 
be filed to shape from solid material if so. 
desired ; but the stamped pattern is the 
better, as it is so light and strong. 
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Hook plates (Fig. 19) are useful and aan 


_ easily be made from thin strip brass about 


z in. wide by 4; in. thick. To this plate 


_ the hook A is brazed. The opposite end 
is turned down into a hole in the base- 





ee Fig. 21.—Details of Automatic Steering Gear 


for Model Yacht 


_ plate and thus prevents a hook or -eye, 


which may be attached to it, from being 
accidentally shaken adrift. 

Bowsprit Fittings.— The bowsprit is 
held in-place by the two fittings shown by 
Fig. 20. The forward fitting a is screwed. 


to the extreme end of the hull, while the 
_ shoe or inboard end Bis secured to the deck 


rudder is shown in Fig. 21. 


at a few inches inboard, according to the 
length of the bowsprit. Both consist of 
a sheet-metal base-plate with a tubular 
collar or ring silver-soldered into place. 

Automatic Rudder.—The automatic 
Its use will 





_ be described later, but it should be made 


up with the other fittings. It consists of 
a T-shaped quadrant Aa with a bossing B 
brazed on. This bossing is to have a 
square hole cut in it, of a size to suit the 


rudder post, which should be similarly 


squared to fit as at F (Fig. 11). This 
square should not be parallel, but should 
taper, so that the quadrant can be secured 
dead tight to the rudder post, for which 
purpose the cap nut Bis provided. This 


. screws on to the top of the rudder post. 


, 


& 
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Pin Rack. 





The pin rack cis made from 


7; in. by ,-in. brass strip as shown, and 


is drilled with holes through which the 
- Iv—s . 


* 
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“centred.” 


zz in. in diameter. 
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pins D can be inserted. The centering 


hole F should be drilled in such a position 


that a pin passes through this and through 
the quadrant leg when the rudder blade 
is truly in the axial plane of the ship, or 
The extreme end of the 
quadrant leg & is turned down at right 
angles and drilled with a large hole, about 
The small holes in the - 
quadrant are for the main sheet hooks and 
may be full 4’ in. in.diameter. 

Masts and Spars.—The masts and 
spars can be made from sound pine, 
straight-grained and free from knots or 
splits. The dimensions can be obtained 
from Fig. 26 by adding an appropriate 
amount to the dimensions given for the 
sails. Thus the main mast becomes 
42 in. long from deck to truck, the main 


boom 40% in., the jibboom 24 in. and the 
- gaff 232in. The mast is 3 in. in diameter 


where it fits into the mast tube, and should 
taper gradually to within a couple of 
inches of the truck, at which point it 
should taper abruptly to 2 in. in diameter 
and terminate in a circular truck or cap. 
The mainboom should be 3%; in. in diameter 
in the centre and taper both ways, and the 
jibboom. ,% in. in diameter, tapering both 
ways. The gaff is of similar dimensions, 
but is largest at a point 6 in. from the 
gaff jaws. 

Sails.—The sails are best cut out from — 
union silk. The material should be pinned 
with drawing-pins to a table or board, and 
marked out in pencil to the exact shape 





Fig. 22.—Detail of Outhaul 


of the sails. An extra amount must be 
allowed if the edges are to-be hemmed ; 
but if the edges are to be bound with the 
usual prussian binding they can be cut to 
their shape with a very sharp penknife or 
razor. The utmost care must be taken 
when sewing on the binding to keep the 


; - keel. 


it by two shrouds, one each side. 


means of a hook and bowsie. — 
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‘sails perfectly flat. The essential feature 
of a good sail is that it should be flat, and 


it should be quite free from wrinkles or 


creases. Perhaps the best way is to tack 


on the bindings after having creased it. 
down the centre, and then to machine the 


two edges, somewhat as indicated at F 
in Fig. 22. If it is decided to hem the 
edges it can be done in an ordinary sewing 
machine if it has a“ hemmer.” A corner 


_ piece—triangular in  shape—should be- 


stitched to the sails at all the corners to 
give added strength for the eyelets as 
shown at J in Fig. 22. 

The spinnaker is shown. dotted in Fig. 
26, and can be made up to the sizes shown, 
also the spinnaker boom and fittings. 





Fig. 23° Ris fing of sibboom™. 


_ These are shown in Fig. 24 and consist of 
a brass tube ferrule B, with a long hook 
and screw-eye c. This hooks into a 
shroud plate (Fig. 18, p. 272). 
Lead Keel.—At this stage it is well 
to determine the exact weight of the lead 


the hull in water with all its sails and fit- 
tings complete, and then putting weights 
into the hull until she floats at the exact 
waterline, which should measure 40 in. 
Weigh these weights, and this will be the 
keel weight, about 9 lb. Cast a lead keel, 
screw it to the fin, then test the boat, 
and adjust by scraping off some of the 
lead or adding a little in the interior. 
Fitting up and Finishing.—Nothing 
now remains: but to step the mast, securing 





fit up the bowsprit and the jibboom. 

The jibboom is shown in detail in Fig.. 
23, and is clothed with the jibboom fer- 
rule mM (Fig. 17). The jib stay K hooks into 
_ the eye at the end t of this ferrule, and is 
attached to a screw-eye in the mast by 
The jib is 
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Secured to this stay by sewing ona ymumber 


at L (Fig. 23). 


taken through a ring hooked into the eye | 


in Fig. 22. This how the end of a ee 
This is accomplished by placing - 


- of the sail, as at J. 


a small screw-eye D. This outhaul is used — 


Then — 



























of small rings J, spacing them about 
13 1 in. apart. The eyelet in the foot of the — 
jib j is lashed to the hook on the jib stay as — 
A line is then taken from ~ 
a screw-eye D immediately aft of the 
ferrule to another screw-eye F, and made* — 
taut with the bowsie c. On this line 
runs another bowsie £, which has: a cord — 


F, and terminates in a flat rubber band a 
mache a hook # at the end of it. It is con-’ — 


venient to mark the boom with 4-in. divi- 
_ sions as shown, so that once the “best sail- 
ing position hasbeen found it can be noted. | 
At the es end of the boom is a — 
oY traveller ” 


. Shown in greater dete 4 


Fig. 24.—Detail _ 
af Spinnaker * 
; Rigging 


and that it is drilled through at right mee 
near the end as at B. A cord reaves through _ 
this hole and terminates in a hook as ES 
which hooks into the eyelet in. the foot — 
The other end of the - eS 
cord has a bowsie ©, and is taken ee 7 
to draw the foot of t’e sail up taut. g e 2 
The sails are further secured to the spars © 
by the light cord z, which is sewn throng 
the sail and turned round the boom as 
shown. This arran ement is used on thes 
mainboom and on the jibboom.. 
The spinnaker hooks direct to a -screw- E 
eye on the mast ; a backhaul with bowsie 
-adjustment is shown at # (Fig. 24). The 
sail is set by means of the uphaul E. : 
spinnaker sheet is attached to the sail as. 
at F, while a bowsie G provides ain t 
and hooks into a shroud-plate D. 
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i. the pin rack is well fixed 
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wire “ hawse ”’ 
spiece of ;%,-in. diameter wire bent: to shape, 
the ends being turned over at ae angles — 
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and riveted and sweated to 


advantage, a8 it tends to 


about. 


- rant K is securely attached © 
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“beating sheet ” at F. This hooks on toa 
which consists merely of a 


ek 


. Fig. 25.—Automatic Rudder 


circular deck plates as 
shown at Lt. A rubber disc 
to act as a buffer is an 


avoid spilling the - wind 
from the sail when going 
The beating sheet 
-has-an adjusting bowsie | 
Ez running on the-line 4G, 
“which is kept taut with a 
bowsie. 
Fitting up o atomane 

- Tiller.—To fit up the auto- — 
matic tiller it is only neces- 
sary to see that the quad- 


to the rudderpost and that 


to the deck. Now fix a 
small screw-eye into the 
deck on the centre line and about 24 in. 
behind ‘the end of the quadrant, “also 


another screw eye about 6 in. ahead of it. 


Then insert a rubber band through the 
hole in the arm of the quadrant, and 
make one end“of it fast to a line leading 
to the after screw-eye. A similar con- 
nection is to be made to the forward. 


" serew-eye, but in this case an adjustment 
must be provided by the 


bowsie as 


Se = os Cae het Seep e tar 
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The sails.can now a set, and it only, 
- remains. to fit up thé“automatic steering 
"gear, and the various ropes that are used ~ 
in conjunction with it (see Fig. 25). | 
The mast is shown at A, the main boom 
ferrule at D, the rilanl at B, and the 







ee ee ee a ." ™ 7 ~~ ee See —! 


275 


shown at H (Fig. 25) to eae the ten- 
sion of the elastic to be varied. 

Now fix two small sheaved pulley blocks 
just ahead of the forward screw-eye as at 
M, and through these lead the “ running 
sheets ’’ which terminate in one bowsie Cc. 
The running lines cross over as shown and 
hook into the holes in the quadrant. 
By this arrangement whenever the boom 
goes over to starboard the helm is put over 


to starboard and vice versa. 


The action and use of this device, wien = 
originated with Mr: Braine, of the — 
M.Y.S.A., is both simple and effective. 
Its chief use is in running before 
the wind, for as the wind pressure 





Fig. 26.—Sail Plan 
of Model 10-rater 
Racing Yacht 


on the sail tends to drive the boat off her 
course, the rudder is automatically put 
over, and thus keeps the boat on a true — 
course. ee 
Considerable variation is possible, as— 
by varying the tension on the rubber or 
by changing the position of the running 
sheet on the quadrant varies the amount 
of swing in the rudder, and also the wind 
pressure required to actuate it. | 
! 


Household Electric-Light 


Repairs 





Every householder whose premises are 
supplied with electric current will find 
occasional need for work to be done in 
the way of maintenance, repairs, or ex- 
tensions. Many of these jobs are of 
quite a trivial nature and hardly seem 
to justify calling in the services of a pro- 
fessional electrician or wireman, and with 
reasonable care can quite well be carried 
out by the occupier himself if he knows 
how to go about them. 

Those who have experimented in a 
haphazard way, resulting perhaps in 
“shorts,” burnt. fingers, and “shocks,” 
may have acquired a certain degree of 
- caution, not to say disinclination to 
meddle with matters they do not fully 
understand, and a few brief and simple 
instructions may therefore help them to 
regain lost confidence. 

The non-electrical man is as a rule 
entirely ignorant of the scheme which 
supplies him with electric current for 
light and power. Beyond the fact that 
there exists somewhere on the premises 
an appliance in the shape of a “ meter,”’ 
visited quarterly by an official for the 
purpose of recording the “units”? con- 
sumed, the method of supplying and dis- 

- tributing current is usually a matter the 
consumer does not worry himself about. 

He knows probably that there are two 
kinds of electric current, “direct”? and 
“alternating,” and also that they are 
- not always supplied at the same voltage 
or pressure. But so far as the actual 
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generation of current at the electric power 
station is concerned and. its distribution 


‘to the consumers’ premises through the 


main cables he has no occasion to concern. 
himself. It is only at that point where 
the “‘ service cable ” brings the current 
into the premises from the outside mains, 
where his real interest commences; for 
should. any faults occur on- the mains 
or service cables, and extensions or 
adjustments be necessary, the supply 
authorities look after all that is essential 
in this regard without troubling the con- 
sumer. But where the service cables end, 
usually at the meter, the internal wiring 
and fittings become the occupier’s pro- 
perty and the liability for their upkeep 
and repair is his. 

To the amateur the distribution of the 
electric supply is vague in the extreme, 
principally because the cables and wiring 
are for the most part concealed under 
flooring or in the walls, and their course 
is difficult to follow from casual inspec- 
tion. All he sees is a switch upon the 
surface, a bracket or a ceiling pendant 


lamp, a fan motor or what not, which ~ 


responds to the operation of the switch. 
The means by which the control is 
effected, the ‘prevention of accidental 
damage, etc., is not obvious to the eye 
as a rule. 

Typical Electric - Lighting Circuit 


in a House.—Let an investigation be 


made, therefore, of a typical electrical 4 
circuit from the point where the service a 
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taken into the house. 
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cables enter the premises to the lamps 
themselves or other appliances connected 
on. In Fig. 1 it is seen how the street 
mains are; tapped and service cables 
At the first point 
of entry are fitted the service fuses which 
are the property of the supply company, 
and sealed so that neither the consumer 
nor any unauthorised person can tamper 


with them. Upon the same board carry- 
ing the service fuses is sometimes placed 


the meter, but this is occasionally 


mounted separately. The meter is also 


the company’s property, the company 
being responsible for its condition, as 
well as for the service fuses ; but all the 
wiring and fittings subsequent to the 


meter have to be provided by the con- 


sumer and kept by him in proper repair 


and working order. 

Service Fuses.—The reason for seal- 
‘ing the service fuses is to limit the maxi- 
mum current that can be taken from the 
main service, and if the consumer does 
not proportion his own fuses so that they 
interrupt the supply before the service 
fuses fail he stands a good chance of 
blowing the service fuses instead if any- 


thing unforeseen. occurs, which necessitates 


+ 


 terrupted if they fail. 


application being made to the officials for 
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their renewal, and is frequently made the ; 


occasion of a fine as well. 


‘The service fuses, therefore, aré the 
vital point in the whole system, andthe 
whole supply to the premises will be in- 


check against carelessness or accident on 
the part of the residents, and are a safe- 


wiring of which the consumer is ignorant, 


-and which might otherwise lead to fires. 


hen a new installation is finished the 
supply company, after inspecting and 
passing the wiring, will proportion the 
size of their service fuses to the number 


of lamps or other apparatus connected. 
on, with a sufficient margin or reserve to 


enable temporary or occasional small 


- 
. 
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‘overloads to be carried without discon- 
tinuing the supply, so that when con- 
templating extensions or alterations one 


; of the first things to be considered is the 


effect it will have sgge the total current 


They act ag a 


guard against faults recurring on the © 


house at will. 
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Sooo aud whether the service 
fuses are capable of carrying the new load. 
If there is any doubt about it, always 
consult the supply authorities, as they 
are naturally always ready to increase 
the size of their supply cables, fuses, or 
meter, in order to sell an additional 
number of units, except when some tem- 
porary cause may impose restricted service. 

Referring back to Fig. 1 it is seen that 
the current after being metered is taken 
first to a double-pole switch and fuse ; 


we 
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Fig. 1. Dagan illustrating how Electric 
Current is distributed from Street Mains 
to House 


this switch enables the consumer to dis- 
connect the supply from the whole of the 
Note, also, that the cables 
first serve the switches and then the 


_ fuses, so that in the event of any fuse 


requiring renewal the main switch is first 
opened (shut off), and there is no risk of 
getting shocks from “live” wires; as 
these are very disconcerting to the in- 
experienced amateur wireman. 


_ Switch ; 


: In a dry one. 
comparatively low voltage such as 25 - 


ct Bitte inconvenience. 
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Electric Shock.—There is no great 
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danger to be anticipated from occasional — 


_shocks received on an ordinary lighting 
system to persons in a normal state of 
health. The shock is caused by the 
nervous stimulus of the current setting 
up muscular contractions, and as nervous 


=: susceptibility is greater in some individuals 


than in others, all are not equally affected. 
The actual cause of the shock is the current 
flowing through the tissues of the body, 
andthe strength of the shock is determined. 

‘by the actual amount of the current. 
This, again, is regulated by two things, 
the voltage or pressure of the current, and 
the resistance offered by the victim ; 
thus a low voltage is less likely to create 





Fig. 3.—Part of Circuit 
containing a Double- 


Fig. 2.—Part of Circuit 

containing a single-pole 
not entirely 

isolated 


pole Switch; wholly 


isolated 


shock than a high voltage, and again, a_ 


small area of contact such as a touch with 


the finger tip.is less likely to be produc- 
_ tive of serious shock than if a wire at the 


same potential were grasped with the 


-. whole hand. The presence of moisture 


greatly assists the passage of a current, 
and there is far more likelihood of re- 
ceiving a shock in a damp situation than 
In a bath, for instance, a 


volts might easily pass sufficient current 
to be dangerous if not fatal, on account 
of the very low resistance. Toa person 
with a dry skin, however, and standing 
on dry ground, and without nails in the 
Shoes, an accidental contact: with a live 
circuit of 250 volts might cause very 
As a general rule, 
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however, anything bear 100 Le 250 
volts should be very carefully handlete : 
and if any doubt is felt whether a circuit — 
is live or not always test it with a lamp,- 
one terminal of which is wired: to the ~ 
cable or fitting, and the other end to a <3 
water main. If the lamp reddens ever. 
so little the circuit is live, and the main = 
switch should be sought for and turned 
off. The fact of the lamp not glowing — 
with full brilliancy does not indicate that 
there is less danger of shock, because Tt 
takes far less current than would light - 
a lamp or even redden the filament to 
cause a shock. . 
Need of Double-pole Main Switch.— _ 
—It is always essential to provide double- — 
pole switches for the main switch as 
otherwise the supply can only be in- — 
terrupted, but not isolated. In Fig. 2, 
the supply wires are shown at AB, a 


_lamp at c, and a single-pole switch at D. 


If pD is opened it disconnects the alee : 
of current from B to co, but it does not ne 
isolate any of the cables or fittings, since 
current can pass right round the circuit — 
from A to X or B to V, leaving it possible 
to get a shock from any part of it. The 
effect of substituting a double -pole switch, | 
however, is shown in Fig. 3. Here two. 
switches DD are fitted, one on each of 
the supply wires A and B, arranged to 
operate together and disconnect lamp c_ 
from the supply. On opening switch 
DD, the part of the circuit zCz is now 
entirely disconnected from A B and that. ~ 
part of the circuit now becomes “ dead,” 
the live portion being limited to ax and — 
BY. This is the reason that the double-— 
pole switch is placed immediately after — 
the meter position, in order that the whole _ 
supply to the house may be not only dis- — 4 
continued, but entirely isolated. No re- — 
pairs, tests, or fuse replacements should 
be attempted until this main double- pole =. 
switch has been opened, and then there — 4 
will be no risk whatever of getting shocks. 
Distribution Board.—After the main — 
double-pole switch the next point of — 
importance is the distribution board. — 
At this point the.main current is split: up 
into branch circuits, each carrying a — 
limited amount, and une ee ae oD ay 
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: its: own fuse. Certain groups “of lights 
a - are controlled by each section, and if 
one fuse happens to go it does not put 
g out all the lights in the house. In the 
diagram given in Fig. 1, one branch 


ee and various fittings. The fuses, if both 
are -withdrawn, allow. for one section of 
“the circuit to be entirely disconnected 
and isolated for testing purposes, should 
_ it be needed at any time, without dis- 
as continuing the supply to the other parts 
3 _ of the house. The rest of the circuit 
_ shows how the wiring is carried to various 
: a Bcciling roses, pendants, brackets, switches, 
eS or wall sockets, and serves to give a 


~ course no two dwellings are in the or- 


convenient routes. m each instance. __ 
Leakage.—As a general thing the 
P atiateur Wireman is only concerned with 
_ three troubles. (1) Leaks, faults, and 
~ shocks. (2) Repairs to fittings, and (3) 
a _ Extensions. Most lighting and house 
Z circuits have both sides of the supply 
insulated. « Occasionally one side is 
= earthed, especially if it happens to be a 
3-phase system or a 3-wire supply with 
z as the middle wire and one outer used for 
ns and both outers used for power. 
~ Information as to the system of supply 


aa 
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not is always readily obtained from the 
Be ity company. On a system with 
_ both sides insulated, the presence of 
_ shocks indicates that a leakage is occurring 
on one side. But if the system is already 
= earthed intentionally on one side it will 
2 always be possible to get a shock when 
- in contact with the opposite side. Figs. 
= 4 and 5 make this clearer. 


could be taken either at A or B because, 


although the hand is earthed through the 


fe 

= 

> 

body and feet to the ground, both wires 
are insulated from the ground. In Fig. 5, 
_ however, only one wire is insulated, and 
_ the other one is earthed. Anyone touch- 
_ ing the earthed wire at B would receive 
no shock, because both are at the same 
-. potential, but if a bare portion of the 
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_ circuit is shown with double-pole_fuses, 


_ general idea of the system, although of _ 


E eats way wired alike, as the cable runs 
4 ~ would follow the shortest and most 


~ and whether intentionally earthed or 


In Fig. 4 
* both sides are insulated, and no shock | 


or not, being of insulating material, and 
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insulated wire were Rites at A while 
the person was still earthed he would 
receive a shock at full potential. It is easy - 
to see, therefore, that in order to obtain 
complete immunity from shocks the only 


s 


A 


INSULATED — LES 


— INSULATED 





Fig. 4.—Diagram indicating that Touching 

an Insulated System does not cause Shock 
safe method that guards against all con- 
ditions is to stand on an insulating mat, or . 


_ to wear rubber gloves when experimenting. 


All house circuits should be wired so_ 
that the supply first enters the main- 
switch, so that all subsequent parts of — 
the circuit are made “dead” by opening - 
this switch. This allows the fuses to be — = 
renewed. without risk of shock. 

_, Fuses.—Fuses are of two types, the 
“bow ” type in which the fuse wire is — 
simply fastened by passing it round the 


_ head of a screw in one of the brass contact 


blocks, and the “ bridge ” type in which 


-the ae wire is screwed to terminal — 


blocks on a porcelain bridge or some other — 
insulating material and pushed home 


+ A: 


: INSULATED + 
3) a 


ee EARTHED 


Fig. 5.—Diagram indicating that Touching — 


an Earthed System on the Insulated Side 
causes Shock 


between two spring clips or sockets. 


This type is preferable because the bridge — 


can be handled whether the circuit is live 


a fuse can be withdrawn, examined, and — 
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replaced in a very few moments without 
the need for opening the main switch. 
Fuse wires are very seldom attached by 
soldering, as fuse replacements are always 
urgently in demand, and there is no time 
available for looking up soldering materials 
and making the iron hot, ete. 

The universal practice is to give the 
fuse wire a turn or two about the binding 
screw, and then tighten it down, but there 
is a right and a wrong way of doing even 
“a simple matter like this. Figs. 6 and 7 
_ show the difference. In Fig. 6 the wire 
is turned round the shank of the. screw 


Fig. 6 








Fig. 8 


Figs. 6 to 8.—Methods, Wrong and Right, 
of Attaching Fuse Wires to Screws 


in a left-hand direction ; consequently, 
as the screw head revolves in tightening 
up the loop opens out and probably the 
head of the screw passes through it, 
making imperfect contact. The correct 
- way is shown in Fig. 7 ; the wire loop then 
tends to close up on tightening down in- 
stead of spreading out. There is always 
some risk, in the case of very fine fuse 
wires, of the wire getting caught in the 
threads of the terminal screw, and if it 
catches it will probably be dragged and 
stretched out until considerably thinner 
than its proper section; when this 
happens the fuse will go with less current 
than the normal. To obviate this happen- 


» ing a thin brass washer should always be 
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put: immediately under the screwhead, 
as this prevents the threads from catching 
and rotating the fuse wire. -As an addi- 
tional precaution, always leave a little 
slack between the two ends and do not 
wind the loop too tight. Fig. 8 shows a 
correctly set fuse wire. . 

In renewing fuses it is best to use a 


hard metal such as copper rather than — 


any of the soft tin alloys. In clamping 
down the screwhead the fuse wire is then 
not so apt to get cut through. It is not 


advisable to have a number of different © 


gauges about. as it leads to mistakes being 


made, and the wrong carrying capacity — 
being used. Every fuse in succession ~— 
from the service fuse onwards should be — 
of a lower carrying capacity than the ~ 


preceding one. If the service fuses are 
proportioned for, say, 10 amperes, the 
consumer's 
9 amperes, and the branch fuses, of course, 
would be smaller still. It is therefore 


well to use one gauge only, say No. 41 


S.W.G, bare copper which will fuse at 
3-amperes. One strand of this is suitable 


for each of the distribution-board circuits, 
and two or more strands can be twisted ~ 


main fuses should be wired for — 


together when heavier currents are being 


dealt with. 


Lamp Renewals.—Fuse renewals form — 


the most frequent repair called for. 
Damaged and burnt-out lamps are also 


of frequent occurrence, but their renewal _ 


calls for little comment, except the rather 


obvious aeComeeidaeon to see that the 


lamp voltage is correct for the circuit. — 


The marking on the brass cap or the bulb 
of the old lamp is the best guide, and the 


repeated. It does no harm to replace a 


lamp with another of a lower watt con- | 
sumption, but if a lamp having a larger — 


consumption is substituted naturally a 


-heavier current is taken and-the fuses 


may give trouble. 

Switch Troubles.—Switches, lamp- 
holders, wall plugs, etc., seldom give 
trouble unless badly used, put there is a 


certain amount of wear and tear on a 


tumbler switch which may lead in time ~ 
to adjustments being necessary. The — 
first indication of pis is when the light 


a 





voltage and candle power should be 
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- pins in the lamp cap engage. 


slightly, and there may also be heard at 


_ the same time a slight hissing sound from — 
the interior indicating the presence of 
~ an are which if allowed to continue many 
minutes will burn away ‘the contacts. 
Ii the damage has not gone too far 
adjustments can usually be made by re-_ 


moving the switch cover and closing in’ 
the forked contact pieces into which the 
bridge descends when the knob is pressed. 
Such repairs as these should not be carried 
out when the current is on. A switch not 


_ quite tightly screwed to the wall is liable 


to. give trouble. 
Lampholder Troubles.—Trouble 


the sides of the holder with which the 
There is 


4 usually a groove in the side of the porcelain 


and a corresponding key formed in the 


body of the holder, and these two need to 


_ be kept in their proper positions when 


screwing home the locking ring, otherwise 


_ the slots will fail in holding the cup in the 


right position to make contact with the 
brass plates on the lamp cap, and may 


even short-circuit and blow a fuse. 


The same may happen if one or two 


» stray strands of the copper flexible with 


porcelains or damaged parts, 


which the holder is wired come too far. 
through the terminal holes, or get doubled. 


back under the porcelain and make contact 
against the brasswork. Even if this does 


not “short” it will set up leakage and 


In the event of cracked 
do not 
attempt any repair at all but replace them 
entirely with a new holder which will cost 
less and ensure satisfaction. 

Alterations to Lamp Positions. — 


cause shocks. 


It is frequently required to alter the 


_ HOUSEHOLD ELECTRIC-LIGHT REPAIRS 


in 
-lJampholders may arise from the spring 
-plungers which make contact with the 
lamp .terminals sticking, and by the 
porcelain interior upon which they are 
mounted getting skewed round and coming 
out of its proper relation to the slots in 
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position in which a lamp is hung, and it 
is here that the great advantage of electric 
lighting becomes evident on account of 


its flexibility. 
Any existing inmip-epoket whether pend- 


ant or bracket can be used, and a sufficient 


length of twin flexible cord to reach the 
new position and an adapter are all that 
is needed. An adapter is simply a fitting 
that is a replica of an ordinary lamp end 


and fits into the socket in the same way. 


The cord is attached by clamping to two 
terminal posts in the interior, the top half 
of «the adapter being made to unscrew 
for the purpose. A new suspension point 
from the ceiling is then settled on, the 
plaster carefully probed with a long fine 
bradawl to find a suitable fixing, and 
a porcelain-bushed screw- eye inserted in — 
the desired position. , | 

Flexibles can also be carried round 
skirting and along door jambs in the same 
way for temporary work, but such prac- 
tice is hardly to be recommended as the 
wiring is too easily susceptible to damage 
without casing or other protection. In- 
sulated screw-eyes, however, are extremely 
handy for a number of extension purposes, 
especially for ceiling work. It is less con- 
spicuous to pass round a cornice or along 
a picture rail in preference to crossing a 
white ceiling, and the cord should be 


strained just tightly enough to take up 


all slack and a knot made in it close 
against the last screw-eye. This is less 
unsightly and looks more workman- 


_like than letting the wire dangle in 


festoons. 

Do not forget that- every additional 
light means extra current, and is an extra 
load upon the fuses. Also do not allow 
any particular circuit to be loaded up to 
more than 3 amperes if on 220 volts, or 
5 amperes on 110 volts. To ascertain the 
current, if no ammeter is available, add 
the total watts marked on the lamp bulbs 
and divide by the circuit voltage. 
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A SPAN-ROOF WORKSHOP. OR G ARDEN. : rade as different i in appearance from the 
Fon). = .-HOUSE commonplace as possible within the 
- The span-roof structure illustrated by limits of simple carpentry; and if a . 
Fig. 1 below and by Figs. 2 to 5 on the bench is desired along the side opposite | 
next page is of a useful size, suitable for the door, a window can-easily be arranged 
a variety of purposes, and made in such a__ on that side. For the roof it is suggested 
_ way that it can be divided into sections that feather-edged weather-boarding be — 
for removal if necessary. It has been employed instead of the ‘Tather mean- _ 
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Fig. 1,—Span-roof Workshop or Garden House > . 
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Figs, 2 to 5.—Front Elevation, 
| Cross Section, End Elevation, 
| and Horizontal Section of Span- 
et ~ roof Workshop 
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eiane tarred felt so much used. © The 
same kind of boarding can be used 
for the sides,‘ unless it is preferred 
to match board these, in which case the 
joints would be vertical. The surface can 
be painted or given a couple of coats of 
some preservative, and the door and 
windows should be painted a distinctive 
colour. 

The framework is explained by the 
isometric view (Fig. 6), each side being 
put together as a separate section and 
connected to the others afterwards with 
two or three +-in. bolts at each angle. 
For the end section the sil! (24 in. “by 
2 in.) and head (23 in. by 1} in.) are halved 
to 24-in. by 14-in. end posts as in Fig. 7. 
A central upright is tenoned between 
them, and diagonal braces are fitted as 
shown without any joint, and afterwards 
a number of horizontal pieces are batted 
tightly in between, as A (Fig. 6), at a 
height corresponding with that of the 
window sill (that is, about 4 ft. up). The 
sides are made in a similar manner, so 
that when all four sections are bolted 
together, 3-in. by 2-in. floor joists can be 
nailed on top of the sills as in Figs. 6 and 8, 
bearing in the middle on a central sill or 
plate, as in Fig. 3, the top being finished 
with #-in. floor- boards. 

The roof should be of a good pitch, and 
might have a 6-in. by l-in. ridge project- 
ing about 7 in. at the ends, where it is sup- 
ported by rafters butting against it, and 
notched over the end framing as in Fig. 9, 
which also shows how the rafters are 
intended to overhang. A wedge-shaped 


piece 6 in. long is added to tilt the roof up | 


a little, greatly improving the effect. 
Two upright supports are fixed in each 
gable 1 ft. 3 in. apart, to take the small 

fixed window there, and support the roof. 
The intermediate rafters are similar to 
the end ones; but the two ends over the 
door B (Fig. 6) do not project. Barge- 
boards about 43 in. wide, as in Fig. 4, 
form a desirable finish to the gables, and 
are fixed to the ends of the ridge and to 
Square pieces c (Fig. 9) of the same pro- 
jection, fixed to the rafters with small 
angle-irons, adjuncts that often -prove of 
great use in this class of work. The 
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by the addition of wedges to the rafters, 
and similar pieces on the under edges, cut~ 
to the curve shown, which looks better 
than the perfectly plain outline otherwise | 
obtained. Fig. 9 shows a small piece of — 
boarding fixed between the rafters to . 
stop the gap that would otherwise be left — 
open. The roof is boarded completely — 
in before the projecting hood over the © 
door is put on, a small splayed piece — 
being fixed along each side of the ridge in ~ 


-order to start the slope with a close joint. | 


The eaves should overhang a little beyond - . 
the rafters except where the hood is to — 
come, at which point the overhang at each © 
ae must be stopped on a projecting piece — 
p (Fig. 10) screwed against the posts — 
ss in Fig. 5. 5 
As an alternative to this form of roofing, E 
a splayed piece might be fixed along the 
side of the ridge, and another along the © 
head of the side to take boarding, with — 
its joints running up and down from eaves — 
to ridge. This would lend itself to the — 
boarding being put Roney in soca 4 
for transit. " 
The hood is dotted in Fig. 6 and chowae ; 
in detail by Fig. 10. It consists of a hori-_ 
zontal framework halved together, fixed — 
at the same level as the head of the side — 
framing over the door, and supported — 1 
on four shaped brackets 2 ft. 1 in. long, ~ 
cut out of 4-in. by 14-in. stuff, the soffit — 
being filled in with thin matchboarding ¥; E 
and the whole roofed with short. rafters — 
at a flatter pitch than the main slope, and — 


curved a little if possible, covered with 


weather-boarding.. A small stopis planted’ 


. round the door opening to take a door — 


of matchboarding on stout ledges and 
braced if necessary, hung with cross- = 
garnet hinges to open in.or out as pre-_ 
ferred, and fitted with any type of latch. — 
Fig. 11 is a plan of a window and. paris 
of the door, the position of the brackets — 
being partly shown by dotted lines. Note — 
the small stops fixed round the inside to 
form a rebate for the sash, which is of the 
ordinary. type, divided into small pangs, = 
hung either at the top or one side to open 
outwards, and fitted with an iron case-— 
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Fig. 15. — Cross Section on AA 
(Fig. 14) Showing Left-hand End 
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Big 13.—Cross Section on BB 
( Fig. 14) en ee Right-hand End 


Fig, 18 Fig. 19 


Fig. 17 


Figs. 17 to 19.—Joints in 
Workshop Framing 
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to finish the ends of the nein and - 


serves as a projecting sill under the win- 
_ dow, being quite sufficient for so com- 
pletely sheltered a position. At the side 


“it stops under the bracket, and the ~ 


bottom of this is kept out ‘enough for the 
purpose (see Fig. 10). Where the end 
brackets c 
piece as at Hin Fig. 11 will need to be fixed 
at the side to take the ends of the boarding. 

The gable ends can be treated as half- 
timber work with pleasing effect, by 
boarding them up with as smooth faces 


as possible, and planting 34-in. uprights » 
and 6-in. horizontal pieces on them, the 


last being slightly cambered along their 
upper edges. These in dark green or 
brown look well on a white ground, while 


or 24-in. floor-brads. 
come against the posts a small 


horizontal piece, whiclk may be 3 in. by— 


the small window in the centre at each — 


end prevents a monotonous appearance. 

As dry a position as possible should 
be selected for the workshop, and. its 
floor should be well above the surface of 
the ground. A bed of concrete or well- 


rolled gravel would make an excellent 


base ; but a layer of ashes will also serve _ 


__ fairly well, especially if the framework can 


be raised on one course or more of bricks 
laid lengthwise on their flat sides as in 
Fig. 8. Whatever the base, it should be 
carefully levelled all round and rammed 
solid. - For the woodwork coming near it, 


tar will be found an excellent preserva-. 


tive against wet-rot. 


—,, 


A. LEAN-TO WORKSHOP | 
The plainer structure shown by Figs. 


12 to 16 has a boarded floor, and is so — 


arranged as to be a tenant’s fixture, and to 
be easily taken down or erected if neces- 
sary. It can be formed of six separable 


“and bottom to form shown in Figs. 


pieces, namely, the roof, two sides, two ~ 


ends, and floor. In some cases, of course, 
the wall might serve the purpose of one 
side, and then there would only be five 
pieces. 


The four outside pieces should be formed 
of 3-in. by 3-in. timber, -half lapped 
together at the angles. ‘The joists may be 


3 in. by 2 in., notched in as shown in. 


Fig. 17, All the joints should be firmly 


As. the illustrations show the } 
construction very fully, only the leading. 
particulars will be given. 


slide. 


Ae a ties wih 21-in. Sarre ‘Prepared 


‘side. 


respective forms, fitted together, -sodied ‘ 


‘simple horizontal mortise and tenon) are i 


the manner shown.) Three-quarter-inc hb 


expensive than plain boards. 


the joint of the bottom rail and bar c 
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floorboards will be preferable for the floor, — 
and. it will be found to compensate for 
the little additional expense to have them — 
grooved and tongued. The boards should — 
be fixed to the joists and sills with 2-in. 
The edges of the 
boards should finish flush. with the out- . 


~The framing of the sides and ends should q 
be of 3-in. by 2-in. stuff, except the top — 


14 in. The pieces should be cut off a little : 
more than the finished lengths, planed up, s 
and set out for mortising, tenoning, etc. 
The several pieces may then be cut to their 


and nailed. The outsides should be 
covered with 3-in. or 3-in. _ prepared match-— 
boarding. The method of arranging the- 
timbers is shown in Fig. 15, and enlarge d 
details of the principal joints (except the — 


given by Figs. 18 and 19. 
_ For the rafters, 3-in. by 2-in. stuff wile 
be suitable, and they. should be-cut top 


19 and 20. (If a skylight is required, 
will be necessary to prepare for: it in. 


boarding should be fixed to the rafters. 
Matchboarding, with: the best side inside, 
would, of course, have the best append 
ance, though it would be a trifle more 
The r00 of 
should be covered with felt. 
~The stiles and rails of the sashes should ~ 
be prepared of 24-in. by 14-in. stuff, an 1d 
the bars may be 14 4 in, by li in. The wood 
should be planed up, set out, mortised, 
tenoned and rebated. The kind of i Vd 
at each of the angles is shown by Fig. 21, 
and Fig. 22 illustrates the joint between 
the bars and rails. The sashes may b e 
made fixtures, or hung at the top so as” 
to open outwards ‘at the bottom ; 0 1 
another good plan would be to make them : 
Fig. 23 shows the joint for 
lower corners of the skylight, and Fig. ‘24 


the skylight. =< ==” 
~The two posts at each corner should b be 
fixed. together with two. 6-in. bolts . 0 d 
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pi te “The Hatem of the outside can be 
completed by a plinth. . 

__ The object of having the plate shown 
in Fig. 20 being in two parts is to allow 
i of the roof being easily detached from the 
long side. 


with two or three holdfasts. Should a 
back be necessary it would be advisable 


“the front one, as in Fig. 20. 
The following are the quantities of 
4 timber required : 38 ft. of 3-in. by 3-in. 


2 -in. for the joists, framing of sides and 
ends, and rafters; 156 ft. of 6}-in. by 
: Zin. prepared floorboards ; 24 ft. of 


: - 3-in, by 14-in. for the top horizontal 
pieces of the side frame ; 466 ft.,.of #in. 
| matchboarding ; ; about 34. ft. of 14-in. 
by 9-in. board will be required for. “the 
_ sashes and skylight ; and about 75 sq. ft. 
‘- of felt for covering the roof. 


ptor a motor-cycle house shown by Fig. 25 
has been. specially worked out to provide 
& r roomy and portable erection, containing 
no difficult joints; each part is quite 
ee in itself and bolted together. 
The framework is ees of either 
2-in. by 2-in. or 2 by l-in. batten, and 
. is covered with. #-in. matching. Begin- 
ning with the front frame as shown at 


- long and 5 ft. 6in. high, the window space 


01 Rage byt -In. batten. ; 


se “WORKSHOPS, 7 POULTRY-HOUSES, “ETC. 


Fig. 19 shows a rafter resting. 
on a plate which can be fixed to the wall. 


(0 have this plate i in two halves similar to 


for the floor frame; 240 ft. of 3-in. by . 


Figs 20 to 24. —Joints i in a Workshop Framing, Sashes and 1 Skylight 


A Motor-cycle House——The design 


Fie 26, it will be seen that it is 7 ft. 


3 ft. long by. 1 ft. 9 in., the whole being 
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First are off ‘lites 7-ft. lengths, two — 
5-ft. 6-in. pieces for the end uprights, 
two 2-ft. 10-in. pieces for the sides of the 


window space, and one length 3 ft. 4 in. 


for the top of the latter space. Details 
of the necessary joints for connecting — 
these pieces are shown by Fig. 27; aA 


indicates the method of cutting the ends 


to make the corner joints, B the same. 


joint completed, and oc shows how the 


slot should be cut in the middle parts of 
the battens. The easiest way of cutting 
the joints is to mark a line along the 
middle on each edge, set off the length of 
the slot, 2 in., and then saw down to the 
middle line and chisel out the waste in ~ 
the case of c; but in the joints at the — 


ww 


- 


end the whole of the waste may be sawn 
out, A tenon saw is most convenient to 
use; but there is no reason why a hand 


-saw should not be used, although it does 
“not give so neat a saw-cut across the 
grain. — 


Having cut all the joints, fix them 
together with -in. screws, first making a 
hole in one piece with a bradaw! or gimlet. 
The frame is now ready to be covered 
with tongued-and-grooved deal match- 
boarding, ? in. by 5 in.; but it will be 
advisable, in order to prevent waste in 


cutting up the matching, to cover all the 


frames when they are completed. 

The back frame is shown by Fig. 28. It 
is. composed of three 7-ft. lengths and two 
uprights each 6 ft. 10 in., all cut from 
2-in. by 1-in. batten, with the joints as in 
the front frame. The principal point to 
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consider in making frames of this kind is 


. to get all the pieces at right angles and — 
parallel to each other, this being done by 


marking all the long lengths together, and 
the end uprights in the same way, so that 
there is no risk of them being different 
sizes, which might easily result if they 
were measured off separately. 

The door end framing is shown by 
Fig. 29. The back upright is 7 ft. 1 in. by 
2 in. by 2 in., the front 5 ft. 9 in., and the 
bottom 4 ft. 10 in., both pieces 2 in. by 


2in. The two rails at the top are of 2-in. 
by I1-in. batten, the sloping length being 


5 ft. and the other 4 ft. 10 in. The 2-in. 
by 2-in. wood is halved together at the 
corners in the same way as the 2-in. by 
l-in. stuff; but the 1}-in. lengths should 
have half the thickness cut away, and the 
remaining portion let into the uprights 
from the back. This will bring the face 
within ? in. from the front of the uprights 
and allow the matching to be nailed flush 
with them; a section is shown at D 
(Fig. 27). 

The closed end has the back upright 


6 ft. 10 in. and the front upright 5 ft. 6in., - 


both of the 2-in. by 2-in. wood. The three 
straight rails are 4 ft. 10 in., the sloping 
piece 5 ft., these four pieces being of 
2 in. by 1} in., and let in as indicated at D 
(Fig. 27).. The floor framing is shown in 
half plan by Fig. 32. It is 6 ft. 10 in. 
by 5 ft., with two intermediate lengths of 
5 ft., all of 2-in. by 2-in. wood, the corners 
and other joints being halved as before. 
The roof is framed up with 2-in. by 1-in. 
battens, as shown by one-half in Fig. 31. 
It will be seen that five rafters, each 6 ft.. 
will be required, as well as two lengths 
each 8 ft. The pieces are joined edgewise, 
the correct slope being obtained by setting 
out the end full-size on the floor. | 

The framing may now be covered, the 
floor in the first instance being covered 
with-ordinary 6-in. by 1-in. floorboards 
cut to lengths of 6 ft. 11} in. This will 
mean ten lengths placed ‘flush with one 
end and projecting a distance of 1} in. 
~ at the other. 

For the roof it will be necessary to 
cut off fifteen 8-ft. lengths of matching. 


Saw and plane one length to 34 in. wide, 


— 


half-way. 
the groove to provide a piece on which ~ 
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and nail it to the top; follow on with — 
thirteen lengths, and then cut the last 
to 34 in. wide, and fit it in. In order to 
get the matching quite close together it 
will be necessary to cut a 12-in. or so 
length of the matching, and saw it down 
This piece should be placed in: 


x 
‘ 
“4 
5 
4 


matching would get damaged. 

For the back, cut off seventeen 7-ft. 
3-in. lengths, and cut the first. to 4% in 
wide, nailing it to project 2 in. at the top 
and 3 in. at the bottom. Continue with — 
the others, and plane down the last one ~ 
to the required width, probably 43 in. a 

The closed end will require eleven — 
boards, the longest one being 7 ft. 3 in. | 
and the shortest 6 ft., both these lengths 
being planed down one edge to fit between — 
the uprights. The projection at the top 
is 2 in. and the bottom 3 in., as shown — 
by the dotted lines at Fig. 31. a 

The front will take altogether seventeen 
boards, five at each end being 5 ft. 11 in. : 
long, the end ones being planed to 44 in. 
wide on one edge. Seven lengths cach = 4 
3 ft. 1 in. will be needed for the space ~ 
under the window opening, and the same ~ 
number of 1l-in. lengths above it. The — q 
outside edges of the two boards adjoining — 
the window opening should be trimmed — 
to the edge of the upright pieces of the” 4 
frame. 4 
_ The upper portion of the door frame. 5 
should be filled in with matching, eleven : 4 
lengths varying from 2 ft. 1 in. to 9 in., “g 
projecting 2 in. at the top as shown by | 
the dotted lines. Holes should now be — 
bored through the sides in the position — 
indicated by the bolt heads in the pers — 
spective view, and the position of the holes _ 
marked on the end pieces, so that they — 
may be continuéd:through. The distance — 
from the edge, at the closed end, should — 4 
be 12 in., and at the door end 1 in. g 

To place the sides together, first fit — 
the closed end on the end of the floor and y 
attach the front to it; next fit on the © 
back, and then the door end. The roof — 
may then be fitted on, first cutting slots — 
in the front and back matching to take 4 
the three inner rafters. It will be seen — 


to hammer, otherwise the edges of the = 
4 
. 
3 















































































—— 


yo 


>a Vogt eal 


—Front Framework. of 


6. 


eS ae ee ee 


~~ 


= | ‘Fig. 2 


= Doak End and Closed End 


~ Fi 


House. 


~ Motor-cycle 


gs. 29 and 30 


Framework 






































— 


~Motor-c 


“ 
— 


28 


ycl 


7 











ouse 


e H 


» 


4 


oH 


— 6°10 -— = >= 
Roof and Floor 


Framework 


> Lace 






31 and wei 


Figs 























> 





Fao ==3'0°> = 
Fig. 34.—Window Frame 
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g. 36.—Glass 
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Fig. 33.—Inside 
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If the work fits together Toner it may 
Zp be taken apart and given at least three a 
= LZ 2s coats of good oil paint, and the roof : 
ie oe oa TEER ere covered with felt or some suitable roof 7 
LRsny covering. 


Sse 


= 
=. 
=> 


_ The doors are each 5 ft. high and 2 ft. 
3 in. wide, one being shown by Fig. 33. 
Cut off six 5-ft. lengths of matching for 
each and use three 2-ft. 2-in. lengths of 
6-in. by l-in. floorboard to form battens. 
The doors should be hung with cross- 2 
garnet hinges, and a front bead should 3 
_ be attached to one of the doors so as a 
to cover the other # in. or so when closed. 
Any suitable lock or other fastening may 4 
wep sbe fitted ete : 
that the two outside pieces, as well as the | The window opening should be filled . 
top and bottom pieces, fit outside the with a framing made of 2-in. by 1-in.— 
matching ; this will allow of screws or batten as shown in Fig. 34, the wood — 
bolts being fitted to hold the roof down. being framed up gets: two- lengths — 
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Fig. 38. i Deity House with Run or Scratching 
Shed Underneath 
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Figs, 39 and 40.—End Elevation and Longitudinal Section Through Poultry House 
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ie : ee ee peed ee Fig. 42.—Horizontal Section Through Poultry House 
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each 3 ft., and four uprights 1 ft. 9 in., 3 7 





Ete .two middle pieces being left in half — 
_ the thickness of the wood and the ends — 
~ nailed together. The bottom piece would. 


_ be better if made as shown at & (Fig. 35), 
-, and in this case should be 31 in. wide and 
1 in. thick. The glass may be/kept in 
BF sositicn by means of $-in. by 4-in. wood 
4 fillets nailed on as shown in horizontal 
- section at F (Fig. 36). 

a _ Astrip of 14-in. by 3-in. wood should be 
3 nailed at the top of the door framing to 
act as a stop for the door, and a slope 
_ provided as indicated at G (Fig. 37) ; this 


_ 2 in., with three or four pieces placed at 
» the required angle and covered with 
_ floorboard. : 

When the sections are all ready to put 
_ together in the proper place, the floor 
_ should be placed in position and stood on 
_ tarred sleepers or rows of bricks, so as 
~ to raise it a few inches from the ground. 


B 
: ‘The sides and roof may then be bolted 
_ together, and the construction of. the 
house will be complete. 


“Ft 


should be made of a length of 2 in. by 

















Fig. 43.—A Larger Poultry House 


Below is given a specification of the - 
quantities : 


_ Two squares tongued-and-grooved match- 


ing, 5 in. by ? in. 
42 sq. ft. tongued-and-grooved floorboard, 
6 in. by 1 in. 
136 ft. run deal batten, 2 in. by 1 in. 
25 ft. run deal batten, 2 in. by 11 in. 
70 ft. run deal batten, 2 in. by 2 in. 
6 yd. roofing felt ; bolts, paint, glass, ete. 
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TWO POULTRY HOUSES 


_ by Figs. 88 to 42 a covered run is provided 


under the hen roost. The house is drawn. 
to the size of 9 ft. by 5 ft., and if built to - 
these dimensions would accommodate _ 


‘comfortably from twenty to thirty fowls, 


but it could easily be made larger. The 





_ Figs. 46 and 47.—Cross Section and End © 


Elevation of the Larger Poultry House 


i 


arrangement of the. framework will be 


gathered from the scale drawings, the plan 


showing the positions of the uprights as 


well as of two intermediate bearers used. 


to stiffen the floor. The boards of the 


latter run longitudinally. Two ‘sloping | 
struts will be required to stiffen the front 
rail, as at A, and can be framed in position, 


-or secured Sith small blocks or cleats as 
shown. A hen-door with sloping plank 


is required at B, above which an arrange- 


ment of sliding ledged shutters is employed — 


whereby the centre of the front can be 


Ratt s thrown eet open or Pied or partially 


First - Example. —Tn the house- shown 


at B, is a narrow continuous. ventilating 


ends, seen in Fig. 38. At one end th 16 
door leaves room for two proj ecting sitting- 


four more. E ee 


~ house “already described. The house is” 


- posed positions, and consists of a roost 
complete with projecting sitting-boxes, . 


_-has an attendant’s door on the front, al 1d 


at the.top to open. outwards and adjus ‘ 
by means of a casement stay at the bottom. - 
Above the window will be nonce # 
small wire strip, B, permanently open for 
_ ventilation, which is further provided fc ? 

- by means of the panel of wire in the side ee 


_ to explain the arrangement of the scratc h- 
~ end if not too exposed, but would otherwise — 


end. Its roof slopes to the back, but 
finishes in the front with a sloping hood 


are open panels of wire _ netting, bel 


as a sill, and the remainder of the fr 
is filled i in with boarding as indicated, 




































alpaca ed will>, At o ‘is She left har d | 
shutter fully open, and at p the right-han d= 
one completely closed. Above these again, | 


strip, permanently open and sheltered by 
the projected boarding of the roof, as at 
F, and also by the triangular pieces at. the 


boxes, but at the other end: ‘is room for ca 


_ Second _ Example Tha: house sahow W 

in Figs. 43 to 47 has, in addition to a 
SosGne! house measuring 5 ft. x 6 ft3 
a scratching shed the same size as the 


of a type _particularly adapted — to. ex: 


connected with a larger scratching shed, 
beyond which an open run can be arranged. © 
While the roost can advantageously have 
a boarded floor, the outer compartmen it 
should be open to the earth. ~The. roost. 


also a large glazed window, as at A, hinge 


next the scratching compartment, shown 
at c. The front elevation will best serv ve 


ing shed, which can have an open outer 


be entirely boarded in on the back al d 


projecting 15in. or 18 in., as at p, and sup- 
ported.on triangular” prackets, as shown. 
Beneath this hood and sheltered by it 


which is a horizontal rail to which . 
hinged small glazed lights, as at E and 
Below these is a projecting piece to set 


~~ 


a 


AN INTENSIVE. POULTRY HOUSE ~ —. g 

Much has been heard in recent years s of 

the intensive FES oF htt S oe ry. 
seer ” ae 


ve 






























is as a Fe tii by: which the birds are. 
generally confined to their houses, and is 
particularly suitable where room is re- 
tricted. As an ‘experimental intensive 
house, almost any structure with a sound. 
roof and sides that will keep out rain can 
be used; but for keeping’ birds on this 
system for any length of time it is ‘better 
» have a house especially designed and 
uilt for the purpose. = 
- The first principle is to keep out damp ; : 
the droppings, etc.,.are not injurious so 
mg as they are dry, but immediately rain 
ets to them they emit ammonia and other 
oxious vapours which seriously interfere — 
ith the health of the birds. The second. 
rinciple is so to construct the house that 
irds can be provided with plenty to 
in other words, the design of the house — 
1ust allow of a very deep layer of litter 
eing spread over the floor.. The birds” 
re fed on dry food—as much grain as 
ossible—and this is thrown into the litter 
| raked. in so that the birds have to — 
eep on the scratch for their food. 
nother principle that must be observed~ 
that there should be a droppings board. 
nder the roosting perch, which board 
hould slide or lift easily in and ‘out. 
till another -principle is that the nesting 
boxes should not have the full light of day — 
~ upon them.and that they should be above 
the level of the litter, and constructed in 
such a way that the eggs cannot be Fetiped 
out into the litter: 5 
Birds kept on this en will as found 
0 consume a great deal of water and grit ; 
- vessels must therefore be provided well 
- above the level of the litter, and it is 
- desirable to see that the birds cannot — 
easily: throw the water about: into. the 
litter. 
~The poultry- keeper. can, very largely 
please himself as to the design and con- 
struction of his houses so long as he ob- 
_ serves these points, but a good idea of 
_ usual construction is given by Figs. 48 
Te 51. This is a comparatively small house 
a (7 ft. by 10 ft.), accommodating not more 
2 than twenty birds. A safe allowance is 
_ 4 sq. ft. per adult bird. It constitutes 
a type of house suitable for adaptation to = 
= any size, it Peuie borne in mind that 


- 


Syhekas | an old-style house sald be ina 
and fairly narrow, a square form is ees 
for those destined for the intensive 
system. Thus 6 ft. by 5 ft., 8 ft. by 6 ft., 
AO te. byl tt, 12 ft by 10 ft., 16 ft. be 
12 ft., or 20 ft. by 16 ft. are all suitable — 
“proportions: of length to width. 


This intensive house provides plenty Ne oe 


light and air, and can be built with or 


without projecting sitting \boxes.- The ~~ 
. bottom of the front is boarded, but above 
this there is an horizontal rail dividing the — 
front into upper and lower panels of wire — 


mesh, which should be fixed on the inside. 
When necessary, the top row of panels 
ean be closed by letting down the sloping 
hood, which is strongly hinged at the top ~ 


and supported i in its raised position by a 
couple of stout struts hinged to the corner 
posts of the house. Slots can easily be 


contrived for their free ends on the under- 


side of the hood, so that it will not be — 


allowed to slip down, and the hood itself 
can be made up of light boarding held — 
together with cross ledges at intervals. 
It is, of course, just the right width ton 
cover the top panels when the struts are 
let down. The lower panels of the front — 
‘require light frames, covered with linen — 
and fitting between the posts and rails. 
When these are required they can be kept — 
in place with wood buttons or turn 
buckles, as indicated on the drawings. 
Internally a boarded floor is very desir- 
able, and either an ordinary droppings ~ 
board or a range of boxes can. be fitted up. 
“It should be understood that the floor 
of the house must be very deeply covered | 
with litter, for which many different 
“materials are available.. In country dis- 
tricts the threshing of various kinds of 


corn will provide vast quantities of material — 


in the form of husk, etc., that can be’ had 
almost for the asking. The dry, mealy 
stuff to be found under gorse bushes also 
makes a good litter. Sawdust has been very 
strongly recommended, but an objection. 


to it is that it is not ideal stuff to dig into. — 


most garden soils. Any perfectly dry 


earth will answer. Leaves collected in — 
the autumn and stacked until they are. %: 


quite dry have been found to give every — 
satisfaction. th¢ gy Shesper and, perhaps 
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: spoiled quantities of straw and hay are 
also excellent. . 
_ changing very often as long as the house 


The litter will not need 
is of proper design and construction. 


‘TARRING POULTRY-HOUSES, ETC. 
For the outgides of poultry-houses, etc., 
tar is preferable to paint, since, while it 


_ is quite as rainproof, it is considerably 


apply hot with an ordinary tar brush. . 


~mable. 


cheaper. _ It is much improved, however, 


_ by the addition of a little paraffin or 
naphtha. To prepare for use, heat 1 gal. 


of ordinary gas tar in an old pail, in the 
open air if possible; if heated indoors, 


_ great care must be taken that the stuff 


does not boil over, as it is highly inflam- 


oil or naphtha. Mix thoroughly, and 


The addition of a little red ochre, well 





\ | 


a . ~- Figs. 53 and 54,—Elevations of Cook and Run 


- mixed in, will turn the stuff a rich choco- 


—_ 


late tint, which may be preferred to the 
‘black. Tar-felted roofs thus treated 
should be sprinkled with silver sand. 

The addition of the paraffin oil makes 


: the tar penetrate well into the wood, and 


also causes it to harden much more 
- quickly ; but, nevertheless, it is well not 
_ to commence operations unless warm, dry 
_ weather can be relied on for a day or two. 


-_ LIMEWHITING POULTRY-HOUSES 


; 
5 


a 


Before limewhiting, the soiled walls of 


a poultry house should be washed down 


WORKSHOPS, POULTRY-HOUSES, ETC. 


When warm, add } Ib. of russian - 
_ tallow, and stir well in. Take the tar off 
_ the fire, and add 1 pt. to 14 pt. of paraffin 








s 
~ 
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with a strong solution of soda, soft soap, 
~and water. This done, the inside wood. 
work should be well sprayed with a strong 
disinfectant, one of the best being car- 


bolic acid, diluted with water in the pro- 
portion of about 1 in 40. An ordinary — 
garden syringe or sprayer suits the purpose 
admirably. Special care should be taken 
to send the disinfectant well into all seams, 
joints, and crevices. 
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h Chicken ‘Run 
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Fig. 52,.—Hen Coop wit 
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When the wood is dry again, treat 
thoroughly with a coat of limewash made 
as follows: Put 4 bushel of quicklime © 
into a water-tight barrel ; pour on boiling 
water until covered 4 in. or 5 in. deep, 
and stir till the lime is slaked. Then dis- 
solve in water 1 lb. of common salt and — 
2 lb. of sulphate of zinc, and mix the — 
solution, well into the lime. This causes 
the limewash to harden on the .wood- 
work. Stir well, and add more water if 
necessary to give the consistency of cream, 
and apply with a whitewash brush. : 

The ends of perches should be dipped in 
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Sa Fig. 55.—Two-compartment Rabbit Hutch 
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paraffin oil, as otherwise they harbour together and nail them to ledges of likin. | 
_ Insect pests, and the perches themselves by 3-in. stuff, as shown at the top and~— 
2 may be brushed over with the paraffin oil bottom of 






| ~cessary, and get out a rail, ~ 


= for the front rails to fitin at — 





| fit up the front (Fig. 54), _ 
- mortising the middle rail a — 

through the roof to allow of- — 
its being lifted to release the — 


= or four boards to length and 
| cross battening them with a 
couple of ledges ; then pre- — 


by fin, and secure “the 
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Fig. 53. Sound #in. deal 
should be used throughout, — 


-? and the 4 oints of the boards — 
} should be tongued-and- — 


grooved for the sheeting. — 
Next nail on the boards to 
form the back, putting a 
strip up the corners if ne- — 


~ 


A, 2 in. by 2 in., notching it — 















the bottom and secure it at — 
the sides. Fit another rail - 
Sere : i a ire ; ey 
across the top as_ shown, A 
then put on the roof. Next — 


Ss 


hen. Make the hinged flap — 
for the front by cutting three 


pare a rail 2 ft. long by 13 in. * 











_to prevent insects from hiding 














in cracks and crevices. 


A HEN COOP WITH CHICKEN _ } 
RUN | | 














The coop shown. by Fig. 52 











is intended for use in rearing 
early chickens, and fitted to 
the front is a hinged flap 
which may be allowed to rest 
on the top of the run to 
_, Shelter it partially during the 
_. daytime as shown, or it may 
be lifted higher and secured 
__-with a hook and staple. At - 




















night the run may be re- 
~ moved and the flap let down 
_ to keep the brood warm and 


the latter are troublesome, 
ze - boards to form the sides, then put them it can. 








Sward off cats and rate, <If _ Fig. 56.—Front pasha er OR a 
the holes over the flap may be covered flap to this, with a pair of butt or 
_ with wire netting. oa jag hinges. This rail should be secured to: 

To make the coop, first prepare the front of the coop with screws, so th 
easily be removed with the ff 
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| =o or 10-i in. boards 3 ft. or more a 
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thie ap of the sides to ensure thorough - es 


ventilation. = 


A TWO-COMPARTMENT RABBIT HUTCH | 
eA. comfortable- hutch that would be — 
suitable for breeding rabbits is shown by 


Fig. 55. It has two compart- 
ments, with doors 
with wire netting, and a slan- 
ting roof so that the rain can 
-run off freely behind. A loft 
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panelled 


a is made-of the upper part, 
| | opening at the front, for hold- 
$ ing a supply of hay or straw 
| for bedding. The hutch is also  - 
ae 
as 
ae 
2 
Brig 6k — Mehod= <5 | Sra 
_ of Holding Shutters’ 6 59, Fixing Division Pieces Fig. 60. = Method of Propping-up_ 
3 When Open ose - to Rail eS Loft Door / 
3 * 


- the front end of the run will be found 
useful for supplying soft food and water 

- for the chickens, and the top of the run 
_ may be covered with #-in. or 1-in. mesh 








“as with small staples. 


as 


‘at the side aeee the front of the coop to - 
E carry the wire netting. A hinged flap at 


_ wire netting, secured to” the sides and 
A few centre-bit 
= gholes ae be bored in De coop through - 


l-in. scantling ; 120 ft. of 4 


Pe eidet with outer doors or shutters, 
to close at night or in severe weather. 
Fig. 56 is a view of the front, with the 
loft door open and shutters closed. The 


timber required is as follows : 
2-in. square scantling ; 20 ft. of 2-in. by 
4-in. tongued- 
and-grooved board. (sometimes termed. 
matchboard) 6 in. wide. In some cases 


yay 
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timber is sold per square foot, but the ~ 


measurements here given are per foot run, 
which means taking it at its width. It 
is as well to keep the timber for a week 


- or two in a dry place before using, to allow 


it to shrink. iS 
The framework (see Fig. 57) is first 
built up, with the 2-in. square scantling, 


to the dimensions given. The two front - 


uprights, 4 ft. long, and the two back 
uprights, 3 ft. 4 in., are cut first; then 
five rails 4 ft. long, and four 1 ft. 74 in. 
The method of jointing is shown in Fig. 
58. <A is the upper portion of the left- 
hand front upright, B the end of the 
_ second long rail, ¢ the end of the short 
- rail, D the top long rail, and £ the top 
short rail. The front uprights are cut 
on the front side, 1 ft. 4 in. from the lower 
end, 


is then cut to fit. The other rail is fitted, 
1 ft. 7 in. above it, in the same way. 
Two more are joined in the same position 
to the back uprights. The long rails 
must not be fixed until the four side rails 
have been fitted ; the ends of these are 
quite square, and are let into the uprights 


+ in. deep, to correspond with the long. 


rails. When they are tightly fitted they 
must be nailed with 3-in. cut nails, two to 
each joint, first piercing with a suitable 
sprig bit to avoid splitting. The two ends 
of the framework may now be stood. ue 
4 ft. apart with the back uprights to the 

ground, and the two long front rails 
nailed in place ; they are then turned over, 


- and the back rails fixed in the same way. 


The frame may now be stood upright, 
and the two division pieces cut, 1 ft. 74 in. 


long, and fitted midway by letting "the: 


ends into the rails, as shown in Fig. 59, 
where F is the division piece, G the lower 
-back rail, and H the crosspiece, which is 
simply cut to fit tight between the two 
lower rails, then secured with long nails, 
a similar piece being fitted between the 
upper rails. The top ends of the 


_ uprights will require to be cut on the 


_ slant for the two sloping side rails, which 
are cut from the 2-in. by l-in. stuff and 
nailed on. 


4 in. deep, to the width of the rails, 
the waste being chiselled out ; and the rail. 


strip of wood 1 ft. 1 in. by 14 in. by line 
When. this -has been done, ~ 


the top of the front uprights must be 
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cut out, to fate the top long rail, as Shown ¢ 
in Fig. 58. A strip must be nailed along — 
the top back rail to bang it up flush for 
fixing on the roof. 
The frame is now ready for boarding, the 
sides being done first. . The boards should | 
be cut one at a time, and nailed to all — 
three rails, and should be fitted together _ 
as tight as possible. The partition is — 
made by nailing the boards to the two — 
inner rails vertically. Next the floors — 
should be laid, the boards being fixed on 
the upper side of the lower rails, flush at — 
the back, but 1 in. from the front, and — 
running from back to front. The ceiling _ 
is done in the same way on the under-side — 
of the upper rails, so as to give more space’ _ 
to the loft. The sloping boards of the — 
roof are next put on, and should overhang — 
2 in. all round at the least. The back 
boards are put on vertically, like the sides. a 
For the doors, four pieces of the 2-in. — 
by l-in. stuff, 1 ft. 7 in. long, will bem : 
required, and four pieces 1 ft. 9 in. long ; 
these should be planed up and made inom é 
the frames, the joints being simply halved, 
glued and screwed. The doors sHotld. 
be made to fit neatly but free, and hinesdal : 
with 2-in. iron butt hinges, which must be 3 


4 
<a 
< 


DS ‘ 


. let into the frames flush about 3 in. from 


a 
the corners, with the round standing out. 7 
Some wire netting of about 14 in. mesh is — 
fixed over the frames inside’ with large- : 
head tacks or small staples, thin laths © 
of wood being nailed over to cover the 
ends of the wire. Now place’ the doors 4 





in with the hinges folded, mark the up-— 


shut with a wood button, the lowest of 
the three shown in Figs. 55 and 56. 

To make the loft door, a board the full — 
length of the hutch, and 94 in. wide ~ 
by 4 in. thick, must be got out, and two | 
battens nailed on at the extreme ends, on — 
the outside. It is then hinged under the : 

4 


rights, and hinge on. They are kept 7 
. 
4 


overhanging part of the roof with 5-in. 
T-hinges, and is kept closed by a button 4 


as shown, which will require a piece of — 


4-in. board fixed under it. A device for a 
propping it open is shown in Fig, 60.-A is 







has one end screwed tight to the batten 
24 in. from the corner ; a screw is put ig. 4 
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$ the asad as shown, and a hole. ry st 


we 






made at the end of the prop 
_ large enough to pass over the 
~ .gerew-head. Another screw is tere 
put in farther back to take the | 

prop when the loft is closed. 
It is a good plan to bore a. 
number of small drainage holes 
- in the bottom of the hutch, and - 
__air-holes should be made at the 
3 back as high as possible, and 
at the tops of the sides, to air | 
s the loft. es . 
___. The outer doors-or shutters are 
- made by cutting the required 
number of boards 1 ft. 94 in. 7 7 
long; these are held together by battens, hooks placed at the back of the hutch, as 
~ and hinged on with 10-in. back-lap shown in Fig. 61, the eyes being fixed to — 
& strap hinges. It will. be necessary. to the top battens of the shutters. 


Fig. 62.—T wo-compartment Dog-kennel 


cut pieces out of the end boards to clear The inside of the hutch should be lime- 
the button of the inner. doors when washed, and the outside given two or 
closed. They are kept shut by the three coats of dark-green or any other 







3 middle button, which requires a piece colour paint, which will assist in rendering 
_ of $-in. stuff behind it, and held open by _ the hutch waterproof. 
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Fig. 64.—Joints in Kennel 
Framework 


Fig. 65,—Plan of Kennel (without Roof) 
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--TWO-COMPARTMENT DOG-KENNEL 


For the kernel illustrated by Fig. 62 — 
deal matching 2 in. thick; afterwards well 
painted, is the most suitable boarding to 
use. 


boarding, and keep the kennel weather- 
tight from rain and draughts. Matching 


having a V-joint should be chosen, and 
narrow battens of 5 in. or 7 in. wide are 


more suitable than the wider boards. 


When using boards for external pur-— 


~ poses, they should be fixed so that the rain 
cannot penetrate in the joints, and if 
’ the matching is fixed horizontally, the 
tongue should be on the upper edge and 

the groove on the lower edge of the board ; 


but it is generally the better plan to. 


_ arrange the peurowe vertically as shown 
in Fig. 62. 

Feather-edge boards are, of course, an 
| Ae ation = These are always fixed hori- 
zontally, being made rainproof by one 
lapping over the other as shown for the > 
roof of the kennel. - 
be arranged 2 in. or 3 in. above the ground, - 
_ to prevent the dampness rising, and two or 
three slots should be made in the floor for — 


drainage when cleaning. Fig. 63 shows 


the framing. The four corner posts are 
2 in. square, and all the other pieces 14 in.” 
square. The joints are chiefly lapped as 


shown on the end frames, and the four — 


long rails are secured with long screws 
through these joints on to the ends of the 
The top pieces are simply splayed 


making the joints before fixing together. — 
- Now fit and fasten with nails the back and 


“Methods of Cleaning” Fi urs. 


As a rule, furs are cleaned by first rubbing 
- in, and afterwards shaking out, some dry - 
| Here are. two es | 
methods :-— | - 


powdery substance. 


(1) Rub with hot roasted ki allowing 3 


_ the bran to enter the fur ee Then eee 
the fur and well brush. 


(2) Mix and heat in an oven equal mee 


The tongue-and-groove joints allow 
for any shrinkage or expansion of the — 


3 compartment is then made by hinging 


The floorboards should — 


64 shows the method of 































ae ar thee fs as gaan in Fig. = 
leaving the front open. Then fit in hi 
of the front, and mark the entrance or 
doorway with the compasses and straight- — 
edge. Take apart and cut to the shape _ 
with a -bow-saw and spokeshave ; : ther 
Tels ASKS ee aes ea 2 $: 

The door made ue matching fastened 
with battens as in Fig. 62 shuts against 
the bottom rail of the kennel, and is f 
tened with a button. It is arranged to 
hinge on to a piece of matchboarding 
nailed on at the end of the kennel, and — 
another piece 2 in. or 3 in. wide is fixed 
above the door and flush with the boarding 
The floorboards, -% in. thick, are fixed 
lengthwise, so that the ends can be nailed 
to the lower rails of the end frames (sec 
Fig. 63). The arrangement for a part: 


on a partition constructed the same as th 
door. Itis fastened with butt hinges, and 
_ swings out of the way against the outer 
‘door when not required. A small bolt 
is fastened on so as to fix the partition. to 
the floor when. required. % . 

Fig. 65 shows the plan. of ite -kenne 
_ before the roof is nailed on, with the p 
tition as required, or swung back out 
the way. The feather-edge boarding for 
the top is cut so as to overhang 3 in. — 
at each end. The lower boards, which” fe 
overhang about 2 in. at the front and back, 
are nailed on first, and the other hoo = 
overlap about 1 in. or more until the top— 
is reached. Allow the two top boards | 
to butt one on the other, and fasten wi La 
brads. A piece of wood is then rebat a3 
to fit, end nailed. d slong the eee igs 


oe 


of flour and fine salt, and iugeiachiee rub — 
the hot mixture into the roots of the fur. — 
Now well shake the fur, then throw it ov 
the back of a chair, fur si le upwards, a 
brush out any of the mixture left, using t: 
end of a soft brush, and giving sha 

“dabs”’ so as to get to the bottom of 
the channel formed by the parting | of 
oo pores well all as ee cae 








irelephions? Works 
telephone transmitter,’ as has-been well 
xplained, “has its nature based upon 




















he - ‘operations in telephony is that of 


them as far as possible in the form of 
lectricity, sending them over the wire 
is a set of electric undulations, and. finally 
urming the electric undulations into sound 
waves by means of the telephone receiver. 
The theory upon which the transmitter 
operates i is that of the effect of mechanical 
oressure upon a small block of ‘carbon. 
The mechanical pressure is obtained by | 
_means of a thin sheet of iron called a 
| _ diaphragm, which is so mounted as to 
compress delicately and irregularly | a& car- 
_ bon button at its centre. The diaphragm 
vis of the thickness of the iron plates used 


and when the human voice is concentrated 


to play upon. it, the air vibrations or air 
‘waves beat upon the diaphragm with vary- 
_ ing degrees of pressure, which, being con- 
Z veyed to the carbon button, compress it 
- with great rapidity to an infinitesimal 
degree each instant. The resistance of 
es: the carbon changes with each variation 
in the mechanical pressure caused by the 
~ voice waves. These changes are the cause 








: the current passing through the carbon 
eb ior and. their detection 1 is best accom- 


. a . Simple Telephone 
a Installation — 


“ Th ay 
she requirements of an acoustic. electric 
ystem. The general idea underlying all 


eceiving the air vibrations, reproducing — 


in the ferrotype process of photography, © 


by means of an appropriate mouthpiece 3 


of corresponding waves or undulations in — 






plished by means of the receiver. 
words, 


In other 
the transmitter is a device in 
which the human voice causes @ carbon 


button to increase and decrease in resist- —_ 


ance, and a uniform current passing 


through this button at the time will have 
its strength increased to an infinitesimal - — 


extent when the diaphragm presses against _ 
ae 


it due to the impact of an air wave. 
current is therefore always passing through 
_the transmitter when it is in use ; 
delicacy and faithfulness in reproducing 


the air waves impinging upon it, in the 


form of electrical undulations, depend 


and its 


upon the adjustment between the dia- ae 


prea and carbon button.”’ 


-Room-to-room Telephone. — This 


shar: chapter will deal with the small 


telephones suitable for communication — 


between two rooms in a house, or between 
a house and a garden workshop. Prob- 
ably the simplest and cheapest telephone 


is the ordinary Bell receiver (Fig. 1), ° 


which may be used both as receiver and 
as transmitter over a short line ; this may 


be worked without a battery, as ‘the action . 


is magnetic, the instruments being fur- 
nished with permanent magnets. This 
is a type of mstrument in which there 
is no induction coil. A length of twin 
No. 22- 
from room to room, the two wires at one 
end being connected to the two screws 
on one instrument, and the two wires at 
the other end to the other instrument. 


a 
we. ri 


electric bell conductor is led ES 


The reproduction of the voice is not very 
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strong, and an auxiliary method af calling 
- attention, such as an electric bell, is re- 
quired. 

Another form of magnetic telephone 
called the watch receiver (Fig. 2) may 
be used instead of the Bell telephone. A 


_ Fig. 2.—Watch 
Receiver 


Fig. 3 Mo telenhene 


pair of either of these instruments must 
be employed, and for convenience of 
speaking and listening without removing 
the instrument from the ear, a pair of 
_ instruments is often employed at both 
ends of the line. . 

In the micro-telephone (Fig. 3), the 
arrangement for transmitting and _ re- 


> 







~ Fig. fe _Wiring for Daweiic “Paepkone and Bells, 
when Using Hook Bratehice loa 


a hook switch arrangement (see Fig. 3) 
being used with these telephones. 


switch-block. Then connect a short sie & 


~ 


ceiving is sontinel in one caegramieeee 
and two of these instruments can be 
worked in connection with an existing 
electric-bell installation. A ~ cheaper 
form of this combination for connecting — 
to existing electric-bell installations is — 


Sk ima ee 
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Fig. 4. _Wiring for Micro-telephone 
and Bells” 
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from the bell and connect ae to A on th 


of bee wire to the terminal of the. bell | : 
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- from which the line was taken, and con- removed, the hook rises, removing the 


. 

- nect this short wire to-B. Then connect short-circuit and joining the metaphone 
_ the other terminal of the bell by means in series with the conductors A and B, so 
of another short wire to c. When the completing the speaking conditions. As 
- telephone is on the hook, the bell at the regards the connecting up of this set all 


_ can be rung by 
_ pressing the or- 
_dinary push ; 
but the  tele- 
phone is, of 
Bp course, taken 
off ‘the hook 
_ when speaking. 
, Fig. 6 shows 
- how these small 
- domestic tele- 
aed ; 
- phones may be 
_ connected to 
- bells and bat- 
-teries when 
using a hook 
- switch -" block. 
It must be no- 
ted that the 
‘hooks are con- 
nected to op- 
- posite terminals 
of the batteries 
-—one to the 


4 
: 
- other station 
s 
+. 
a 
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other to the 
zinc. 

If there is 
no electric-bell 
installation it 
may be ad- 
visable to pur- 
- chase a better 
class of instru- 
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~ment, with - 


transmitter, re- 


- “ * 
ceiver and bell 


>. -complete. 
Fig. 7 shows 
_ a kitchen meta- 


phone com- 


carbon’, the 
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Fig. 7.—Kitchen 
Metaphone 


N 


with Two-hole ~ 
Contact 
2 u a 
Figs. 11 and 12.—Connecting 
Domestic Telephone to Bell 
ae Push 





SS 


4 


Fig. 9.—Portable Fig. 13.—Another Combined Telephone aide 
Metaphone | . Bell Wiring Diagram : 


- plete. The rosette R contains a device ‘that is necessary is to open the battery 
: for cutting in or out the metaphone, which lead at a convenient point, say X in 
is connected to the usual electric-bell Fig. 8, and join on the conductors a\and 






‘system. When the metaphone is on the 8, as shown by the dotted line, R indicating 
hook u, the conductors a and B are the rosetteasin Fig. 7. There is no need 
- short-circuited. When the metaphone is to interfere with the ‘internal wiring of 


Ree Bhat rer 


the trembling bell TB. | 


Bee the aie bani shown to the left of 
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i. The portable metaphone (Fig. 9) is 


_ provided with a two-pin plug Pp. 
receive this plug P, special pushes (Fig. 10), 
provided with two-hole contacts c, should _ 


a 


Tor 


_be fitted in place of the ordinary pushes 


z — 


use the portable metaphone. 


been drawn to show the wiring for the 
= kitchen set and the dining-room pushes, 


- ~ $P a special push, as Fig. 10. 
= = two- 


in those rooms in which it is desired to— 
Fig. 8 has 


the push P being an ordinary push, and 
BT is a 
or three-cell Leclanché battery, 


TB trembler bell, A and B the ‘conductor 
to the rosette R of the kitchen set shown 1 in 


Fig. 7 on the preceding page. 


~ 
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In the case of an ald existing seat, 


carefully remove the four thin battens 


that are nailed on the edges of the 
and pull off the old rush, dust, ete. 





: Sides Us wie se. 

below the corners, ». 

flush with the corners 
x 


The work proceeds from one 


first 


seat, 
The 


-_ a good coil of cord on a stick, and make 


- 


When two ephons of the domestic 


: = - Bottoming Chairs with Rush or Cord 


— conversation can be carried on by pressing 


shown in the diagram (Fig. 13). 


- corner), pass the coil up and out over A, 
_. then up and out over B over C and up. and 


Pe it will come underneath. 


— ¥ ping ie : 


ge 





























pation: Stine ‘transmitter, caiofophenes 
and receiver combined in a handy form, | ey 
with a contact stud in ‘each handle, are” 
to be connected to an electric -bell system. ane 
at the pushes, all that is nécessary is ‘toe 
connect the two tags of the flexible cord E 
on each instrument to the springs in each 

of the pushes, as shown in Figs. 11 and 12. 
(This may be done by passing the -tags 
through the same holes as the bell. wires.) ~ 
The calls may then be made by pressing - 
the bell-push buttons, and ‘subsequent 


the studs in the telephone handles, as 
A sma 
brass hook attached to the lower rim. ¢ 
each push can be used as a a SOPHO to 
the reese 


regularly moet to others in succession, 
ending in the centre, so that all four sides 
are worked together, as shown in the. 
accompanying illustration, in which A, B, 
Cc, D are the sides of the seat frame. Have 


the end fast to the leg E (right-hand back 


er A, then over D and up and out™ 

, etc. This will be quite clear from 

‘ ail shown in the illustration here-— 
When pulled up snug and tight, 
8 the work proceeds, it will have the — 
arance at each corner of that at the 
er E. 
ny joining of the conn or rushes must, 
2ourse, be done after a back ae O 


a 


- Stuffing can be pushed in * betwe een 
~ yper and lower layers of cord as the w 
coceeds, and the end which is first 
itched to the leg can be knotted a 
fterwards ae Ul ee eee 


-Motor-car Overhaul and 


Adjustment 





5 Tae instructions given in this chapter 
cover in detail the overhauling of any 
kind of petrol motor-car, and will be the 
“more easily understood after careful 
study of Figs. 1 to 9, which illustrate 
the elements and mechanism, of a four- 


Boing light car. 


is left undone as in what is done. This 
is particularly true of car overhauling, 
because the conditions of working on 
the road so frequently make it very 


The real art of over- - 
hauling mechanism lies as much in what 


b 


difficult for even the most practised 


driver or mechanic to form definite and 
correct ideas of what is required. 

But even if the amateur lacks the ex- 
" perience of the accomplished tester, he 










Vig, 1.—Side View of ~ 
Motor-car Chassis 






- Chassis 


Silencer 


‘can’ go a long way towards obviating 
‘unnecessary work by reducing the over- | 


Steering Wheel 24 a 


Change Speed Lever —\ 


hauling to a system which recognises the 
necessity for first knowing what has to 
be done before starting work. Overhaul- 
ing, in its right sense, is not altogether 
a matter of taking the car to pieces ; it 
is very largely a matter of inspection. 
A careful examination of the car to begin 
with will more than pay for the time 
involved. Great care, however, must be 
taken in first finding out what the 
trouble is, as incorrect diagnosis may 
lead to a vast amount of unprofitable 
labour. 

Wherever parts are worn sufficiently to 
justify their renewal, it will be advisable 
to obtain the spares as far as possible 
from the makers, as they have facilities 
for producing them in quantity from the 
most. suitable materials. 


\ 
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THE PRELIMINARY. EXAMINATION | 
Engine.—To begin — 
ful examination by eye alone, beginning 
with the engine. First inspect the cylin- 
ders for any cracks, especially at the 


corners of the flanges by which the — 
cylinders are bolted to the crank case. 
_ The water jackets, too, may be inspected | 


for signs of water leaks. Cracked water 


jackets are more frequent than is gener- ° 


ally supposed, because the expansion of 
the metal under heat often temporarily 
stops the leaks as the engine warms up 
to its work. Leakages on the inside of 
the jacket, of course, cannot be dis- 


covered at this stage. 


The arms or brackets supporting the 
engine and gear box on the frame, also_ 


oe _the bolts that hold them in position, 


should be carefully inspected, especially 


if a car has had much work on rough 
roads, or has been in a collision. If the 
reader is practised in telling by the sound 


whether metal is cracked or not, a few - 
taps with a light hammer may prove . 
. instructive, but care should be exercised - 


in this business, for be it remembered 


that the metal is only a casting, and, 


therefore, brittle under impact. 
Bearings.—Throughout the iéchan- 
ism of the car traces of escaping oil, or 
their absence, will generally give a very 
fair indication to the condition of the 
bearings, but the principal thing to look 
for_is looseness, which may be due to 
want: of adjustment or to wear, or both. 
Testing the Engine.—With regard to 
the engine, a test with the car stationary - 
is of more value than a test on the road, 
for greater attention can be paid to de- 
tails, and with a car that is in need of 
overhaul the pulling powers can be no 
criterion of its condition. Before actually 
starting the engine, take hold of the 
starting handle and give it a smart push 
down, at the same time listening for 





noise in the timing gear case; if any 


noise is heard, particular attention should 
be paid to the condition of the timing 


- wheels when examination is made later. 
-The same procedure applies to the valves, 


valve tappets and cam shaft, though in 
testing these an assistant will be re- 


.th, make a care- speed. . ' 


be removed with the exception of the 7 


of the piston of the faulty cylinder, for 
if the compression is improved with this 


right down on to their seats. 


anything in the nature of a prelimin 
- examination. 


» > 



































faakese to crank, the ‘engine at a » steady y 


The next matter is to test the co m- 
pression, and for this all the plugs shou 


one in the cylinder being tested. A little 
paraffin injected into the cylinders prior 
to the compression test will assist matters ce | 
as there will then be no chance of con- 
fusing any gumming of the pistons with ' 
compression. If a particular cylinder 
has very faulty compression, observation 

should be made with a view to locating” 
the leak, for although it would probabl 
be revealed when the engine is dismantle dj 
there is just the possibility of it being 
overlooked. It is a good plan to pour 
a small quantity of thick oil on the top 


rn peat st acento 


treatment the inference is that the a 
are faulty or the cylinder is oval. - 
examine the valve stems and tappets, 
and make sure that the valves are coming 
ate the e 
valves appear to close correctly, run 
a little oil round the valve caps, sparking. 
plug, compression tap, etc., and watch 
for any bubbles that might appear. 
‘Sometimes it is possible to detect a com= 7 
pression leak by listening. — ae i 

After the compression test, Fomoves vl 
the plugs and turn the crankshaft V | 
slowly, all the time feeling very caref 
for any lumpiness or apparent une 
drag on the steady motion of the sh 
If any is felt the angular position of 
crankshaft should be noted, for later t 
may serve to indicate the cause of th 
trouble. Such a state of affairs may k 
a very trivial matter, or, on the othe 
hand, it may be of considerable import 


ance, and the fact that its existence ha | 


SoH lt a een atin nitive tary sats 


been discovered naturally directs pare 


Of course, with the possession of 
fine measuring instruments it is 
possible to overhaul an engine wit 


After the sparking plugs ‘have 
replaced | the engine should be sta 
if it is in a condition that allows 
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being run, and careful note should be 
made of any unusual sounds. The deter- 
mination of the cause of particular engine 
noises is only possible, with any degree 
of exactness, to. the person with the 
trained ear, but their general nature will 
be outlined in order to serve as a guide. 
The parts of an engine where wear is 
usually most evident is in the big ends of 
the connecting rods, and the resulting 









Magneto Driving Gear 


Fig. 6.—Front End of Engine 


rioise is in the nature of a dull thud. ‘or- 


in bad cases or at high speeds, a rattle. 
Worn main bearings will cause a sort of 
hollow rumbling, probably accentuated at 
high speeds. 
end of the connecting’ rod, or of the 
gudgeon pin itself, is evidenced by sharp 
metallic taps sounding something: like 
an overheated engine, but the noise still 
persists even when the spark is retarded. 
Looseness, whether slight or excessive, 
will generally be revealed in an engine 
if it is accelerated to a high speed and 
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apparent, and it is vitally necessary to 


-sources of the trouble. 


Compression Tap 


Wear at the gudgeon-pin ~ 
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then the throttle be suddenly | lose se 
entirely. 7 

Even with the engine stented the ‘@ 
precise cause of a knock may not be very — 


exercise a great deal of discernment 
whilst bearing in mind all the possible 
The knocking © 
ae by excessive carbon deposit may 
be left, out of account, as it is probable 
that this will only be existent 
when the engine is hot and © 
under load. Such a knock’ 
occurs when the engine gets 
hot. the sooty deposits caus- | 
ing too early ignition, and — 
though a metallic sound ‘is 
given out, it is quite dis- 
tinctive ; moreover, ’ it only | | 
begins when the engine has 
got hot. Engines with high | 
compression—in other words, 
engines in which the com-_ 
pression space is relatively” 
small—are more affected by — 
sooting up than others, for the 
carbon incrustation naturally 
“reduces the compression space 
more than proportionately, 
making the compression higher ut | 
still, and this, and minute red- 
hot projections of carbon de- 
posit, acting and reacting on 
each other, accentuate the 
evil, which is really caused by 
automatic ignition of the 
charge in the cylinder at too © 
early a point. Even apart from. 
this, however, high compression 
- engines overheat more quickly. 
Overloading of the engine is another ~ 
fruitful cause of knocking. It may be : 
that. the gear of the car is too high for 
the load, that the mixture is wrongly 
adjusted and will not let the engine exert 
sufficient power, that ignition is taking 
place too early, or, on a hill, it may be 
due to the driver not changing down, soon 
enough. . tg 
After the engine has been run, maken a 
careful examination of it generally, par~_ . 
ticularly noting any traces of escaping 
oil. Probably there will be considerable 4 
a 


Crank Casé 





: Spring for 
Pump Drive 






oe 
” 


of the crankshaft, as this has to take 
most of the strain. It is assumed that 
the engine will be entirely dismantled, 
but if not, the condition of the rear bear- 


2 


ing may be found by placing a wooden. 


_ lever under the flywheel and gently at- 
Bernpine to lift it; but care should be 


taken not to put more strain on the - 


wheel than is just necessary to rather 


more than take the weight of the wheel. 


- The front bearing can be examined by 
. engaging the starting handle with the 


crankshaft, and attempting to lift 1t-up — 


; * hand. To detect end play in the 
_ shaft, get an assistant to engage and dis- 
engage the clutch sharply, the thrust of 
3 which will move the shaft lengthwise 
if there is any play in this respect. 
~  Radiator.—Attention should be di- 
rected to the water-circulating system, 
~ including, of course, the radiator. The 
& correct. test for a radiator i is to solder 
- a plate over the filler and plug the 
overflow pipe up, and then to pump air 
_ into it and immerse it bodily in a 
_ tank of water. With an internal air 
_ pressure of about 15 Ib. to the square 
inch, any leak or weakness will quickly - 
a reveal itself. The facilities for doing 
this will probably be out of reach of 
_ the average worker, however, and he 
~ will of necessity have to be content 
- with a careful examination. 
Clutch, ete.—See that the clutch © 
_ stop or clutch brake brings the driven 
_ member of the clutch promptly to a 








_ standstill when the clutch pedal is fully’ 
< ete adjustment is usually simple _ 


eit required. 
Look well to the clutch fork. Should 
it be of the type fitted with rollers, these 
- often have to revolve at extremely high 
speeds, and as usually they are not suffi- 
ciently lubricated, a considerable amount 
of wear takes place both in the rollers 
and on the pins, thus causing a very 
3 noisy clutch, and an uncomfortable quak- 
ing clutch pedal. If, therefore, the rollers 
5 or pins are worn they should be renewed, 

preferably from the makers, 
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¥ hardened. 
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wear in the bearing at the flywheel end, 


as it is 
necessary for.-them to be very thoroughly. 


“~* a 


_ ‘—_— 
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Inspect, too, all controls and their | 
connections (not only engine controls, 
but those of the change-speed and brake 
mechanism) ; wear at the joints of these 
may greatly influence the performance 
of the car. 

Change Gear.—Examine the move-- 
ment of the gears, with the gear box 
open for inspection, and if there is the 
faintest tendency for two gears to engage 
at once, inspect the selector mechanism 
immediately, for the cause is almost cer- 













Steering Wheel 


il Pum 
ay : Brake Lever 


Switch 
Dashboard : 
_ B-Gear Change Lever — 


Brake Pedal 


32 Quadrant 


Fig. 7.—View of Dashboard, Clutch, etc, 


tainly due to the lever that engages the 
selector rods .having moved laterally. 
Should the gear lever be difficult to move, 
the gear box has probably moved rela- 
tively to the chassis frame, and the 
change-speed shaft is binding. This must 
‘be seen to in positioning the gear box 
on the frame. 
/ If with the lever in the natural position 
the gears are rubbing against each other 
with a grinding noise, and the lever 
chatters, probably undue force has been 
used in changing speed, and the forks 
have become bent; and, should any of © 
the gears jump out of engagement later 
on. the road, the same es is probably 
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‘at the bottom of the trouble, ie civiliee. 
forks in the latter case having been bent, 
so that, though the change-speed lever 
is as far as it will go in the gate, it does — 
not bring the gears into proper engage- 

ment. In gears brought into action by 
dog clutches the trouble may be due to 

the corners of the dog jaws being worn. 

ee Steering Gear, etc.—The greatest 
- eare is necessary in examining the steer- 
ing gear and front axles, for on them 


Cable 









. ~ Tube for Cables 


Water Jacket 


ps : Water Circulating Pipe 


Drain Tap 


: j ~ Crank Shaft 
Water Circulating Pump 


iFilter — 


Try each point of the 
__. steering gear for shake, gripping the two 
joints together, and shaking them so that. 
- the worker is not misled by the play of 
-- other joints entering into the question. 
If serious wear is evident the joints 


“=. of life. depends. 


should be renewed, and these certainly ~ 


had. best be obtained from the makers. 
Also turn the steering wheel while the 
car is at rest; the amount by which it 
> will turn easily indicates the amount of 
- . play on the reversible gear, whether it 
x be of the nut and screw-thread_ type or 


ism—takes the form of a complete cire 


more than on any other parts the safety — are out nn alignment oe fact will show 


Fig. 8.—Valve Side of Petrol Engine : : 4 Se 


wheels, both crossways to discover rac 


—Is- serious ; 
time may save a lot” more than its. 
in the long. run. © si rer a 


- ; mee 


the. worm and a6eton ie Some of the 
former kind are made with two nuts, the 
distance between which can be adjusted: 
to take up wear, while in some worm and 
sector gears the sector—to use an Irish- 

















or worm wheel, which at each adjustment 
can be turned round a quarter turn to 
bring fresh teeth into cueepenne with h 
the worm. 


Road “Wheels.—It the - Sayre wheel 


nr oe ORG 


eel by the wear of the tyres, ‘althougl 
wear heré\may be due to the circle « 
the wheel being out of truth in its 
First jack up the axle and shake 


wear and longitudinally for end pla 
If the latter, the trouble may be cure 
by inserting washers to take up the p 
but if due to wear of the ball races, t 
will have to’ be renewed if the- loose € 
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Balance Weight 


1h Petrol Level 


See Drain Tap € 
& Fig, 9. —Section phreua® ‘aioncettor 


pe coumacy the measurements in each case. 


equal measurements when two wheels are 
_alignment, while the measurements 


an exaggerated case of one wheel out. of 
_ alignment. 
_ The parallelism of the one axle to the 


with a lath the distance from centre to 
centre of hub cap on each side. This 
point is explained by showing the effect 
with the centre line of the back axle 
 slewed round in Fig. 10 by way of illus- 


that they stand square across the frame. 


~This can be done by availing ourselves — 


§ of the central line set up when correctness 
of the alignment of the transmission is 
being tested, when a square can be laid 
true with this line, and from it plumb 
: lines dropped. to test the position of the 
axles. If the axle is not true, discover 
= the cause. 
position of the spring or spring shackles, 
or to wear on the latter; it may be that 


one of the springs has got a permanent 





set at one part; 


it may be due to a 
so a ates . “ 
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3 pees is no. “material play in the road 7 
~ heels, test with a Be 0; see that aes 


their circle as at the farbe dee point, 
marking off with the greatest possible - 


In Fig. 10 «4 B and c D represent the 


AE and cF represent, in dotted lines, | 


ther must- also be tested by checking | | 


tration. Check both axles, too, to see — 


Tt may be due merely to the | 
necessary it should be tightened. 'This 
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heavier load on ihe one side of the chassis 
frame than on the other, or in some cases 
to the seating of the spring having shifted 
at the axle. If it is caused by a per- 
manent local set in one of the springs, it 


had better be seen to by an experienced — 


spring smith. Finally, should it be the 


~ back axle that is out of alignment, the 
- fault may be due to. unequal adjustment 


of the radius rods on each side. There- 
fore, measure them up very carefully, and 


“adjust equally if necessary. ~ 


To see that the wheels are laterally 
true in themselves, spin them round while 
the axle is jacked up. If necessary, a 
piece- of chalk can be held stationary 
to mark the parts most out of truth, — 
‘as in centring work on a lathe. It is 
unlikely that the wheel will be out of 
truth circumferentially. ; 

If the wheels are of wood, see that all 
the spokes and felloes are tight, and that 
the joints of the latter also fit closely. 
If wire wheels, each spoke should be 





Fig. 10.--Testing Wheel and Axle Alignment 
tested for tension by shaking it, and if 


is a tricky business, however, and unless 
the reader has had experience, he will 


_be wise to leave it to a professional. 
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Frame Springs, etc.—Now stand to - 


the side of the car, some 12 ft. or 15 ft. 
away, and notice very carefully if there — 
-is any sign of the frame longitudinals 
sagging or bending, especially where the 
frame is inswept to allow clearance for 
the lock of the front wheels, as this trouble 


will probably occur ‘here if anywhere. — 


Any suspicion of sag will be strengthened. 
should the doors of the body jam or the 
joints of the body-work open out. Ex- 
amine the insweep of the frame also for 
any cracks. 
The frame itself may be true enough, 
and. yet the one side may drop lower than 
the other. This may be due to the 
springs on one side having become dis- 
proportionately weak. On the back axle 
the spring on one side is usually made 


‘stronger than that on the other, in order | 


to allow for the camber of the road, but 
still the spring curvature should be the 
same. Examine, too, where the front. 
cross member is joined to the chassis 


-longitudinals, as fracture sometimes de-— 


velops here. The spring hangers secur- 
ing the springs to the chassis also require 
special inspection. 

~ Carburettor. 
rettor drips continuously. In a properly 


tuned carburettor the height of the petrol ~ 


in the float chamber should be exactly 


the same as, or the slightest bit lower 


than, the top of the jet, and continual 
leakage from the carburettor generally 
indicates that the point of the needle 
valve is worn, so that it_does not cut off 

the flow of petrol until the level i is above 
that of the jet. 

With regard to the carburettor, once 
the correct level in the float chamber (to 
the height of the jet) has been ensured, 
the tuning is largely a matter of adjust- 
ing the air supply relatively to the fuel | 
at different speeds of the engine. This, 
of course, can only be done by running 
the engine with the controls disconnected, 
and trying various settings for the 
carburettor. 

_ For further information on carburettor 
adjustment, see p. 276 of Vol. I. 
“ Popping.’ —If “ popping ”’ (the word 


indicates what is meant) occurs at the 
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- not been giving off its full power, note | 


— Sometimes a carbu- 
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carburettor, it is probable that the mie 
ture is too weak, and this may be due | 
to maladjustment of the carburettor, a 
leaky joint in the inlet pipe connections 
admitting air, or, what is more rarely 
realised, a worn throttle spindle or inlet 
valve spindle or guide allowing air past _ 
it. In engines with automatically actu- 
_ated inlet valves, ‘‘ popping ’’ may also © 
be due to the inlet valve spring being too — 
weak. An over-rich mixture will tend to | 
choke the engine when the throttle i | 
opened. ~~ 

If the engine tends to overheat it ij is” 
also quite possibly due to too rich a | 
mixture, which will probably show itself _ 
_in the form of black smoke and a strong. | 
“smell at the exhaust. 

““ Hunting.”’—When the engine “ hunts” 
—that is, intermittently and alternately 4 


increases and reduces speed—the cause _ 


is usually due to too rich a mixture. ae } 
Silencer at Fault.—If the engine has _ 


whether the noise from the silencer is ~ 
more continuous—percolating out ‘from 
the silencer, so to speak—than with the 
average engine. If so, and on holding ~ 
the hand near the outlet the gases seem. 
decidedly hot, it is quite possible that 
the silencer has become partly choked. 
Should the exhaust be unduly noisy, look 
to all joints of the piping and silencer. 
If these are sound, the noise may be due 
to baffle plates having come loose inside 
the silencer. - 

Undue Heating of Circulanaa 
Water.—Undue heating and steaming ~ 
of the circulation water may also resul6 % 
from defects in the engine, from a choked 
up silencer, or from trouble in the circu 
lation system itself. In the former case, 
deposit in the cylinders, incorrect mix- 
ture, badly timed valves, or defective 
ignition are the most likely causes, while 
in the latter case the trouble may be 5 
due to obstruction in the system, poses fi 
sibly caused by some foreign matter, or © 
by lime deposited in the jackets and § § 


‘pipes. 7 


ao; 


When rubber connections are 
used, look to them; they sometimes 
contract internally, and so restrict - pe 
circulation. When scale has formed i 
“ie 


ie : 


the system, traces of this atts will prob- 
ably be found on draining all the water 
out. 

When the water is circulated by pump, 
the cause may lie in failure of the pump 
‘to function properly. In such. cases, 
_ therefore, notice the~ force with which 
_ the water enters the radiator. Again, 

the trouble may be due to the fan belt 
_ slipping, as it often does when water or 
- oil gets on to it. 

Lubrication.—If forced lubrication is 

led to the various engine parts through 
- outside pipes, disconnect each in turn to 
- see whether, when the oil pump is being 
_ driven, the proper supply is passing 
through each pipe. 

Testing on the Road.—Finally, test 

the car on the road. If possible, run 
her downhill over lumpy ground with the 
-engine shut off. Any squeak will indi- 
cate that oil is wanted between the plates 
of the springs, or on the spring shackles, 
but the noise of the unoiled spring plates 
rubbing together is quite distinctive. Try 
_ the car downhill, in her different gears, 
too, the various noises from which will 
indicate their condition; also take the 
opportunity to test the brakes. Then 
start the engine, try the clutch up a good 
_ stiff hill to see how the adjustment is, 

and also note what sort of power the 
engine is giving off under load, and 





ipo veh eae. 


oo ee ee 
a e¥ » ae 
3 fly 


ne Seti 


ni ah td. 


Pi | 
anf 


Y el 


- whether it is unduly noisy. If so, try — 


to locate the noise. Also note whether 
the firing is regular. 
‘ge When a new clutch leather is fitted a 
certain amount 
- Consequéntly, when new the extreme outer 
end of the cone projects beyond the 
female member, Pressure and _ friction 
combine to render the working diameter 


smaller, and a ridge forms on the leather | 


et round the outer end of the clutch, 
and eventually leads to unsatisfactory 
engagement. Such a ridge should be 
shaved off with a sharp knife, so that 
the whole leather surface is flush. » 

If any gear wheel teeth are broken off 
‘a hammering sound will be heard. Worn 


ance of the drive is increased. Owing to 
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is allowed for wear. - 


_ gear box bearings lead to a hollow sound. 
which becomes accentuated as the resist-. 
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aeisctive lubrication Temata te the 
universal joint is often one of the first~ 
parts to wear, and if it is badly enough 
worn to make a clanking noise with the 
car running, its pins and bushes should 
be renewed. The same applies to torque 
and. radius rods, while springs interposed 
between the former and the bracket on — 
the chassis must be renewed. if broken. 
Such broken springs make the axle kick 
when the clutch is constantly applied. - 

Ignition.— Ignition is tested in the 
following way: Take out all sparking- 
plugs, connect them up again with their 
cables, and lay them.down with the metal 
part of their bodies in contact with the 
metal of the cylinder or other metal part 
of the frame—metal to metal, no inter- 
vening paint. Be careful, however, that 
the body of the plug is the only part that 
touches the metal; both the terminals 
at one end and the electrodes at the other 
end must be far enough away to prevent 
any spark jumping across. Now, with 
the switch on, have the crank handle 
turned round as rapidly as possible, and _ 
watch the plugs. A spark—and a good 
healthy one—should pass between the 
points of each plug in due turn. If 
only one or two of the plugs are faulty, 
thay can be changed over with the other 
to discover whether the_trouble lies in 
the plugs themselves or whether in the 
magneto system. Most probably the con- 





- tact maker points will prove to be occa- 


sioning the defect if all plugs alike are 
unsatisfactory on any one cable, while, 
if the fault seems to lie in the plugs, it 
may be due to the points being too far 
apart, or dirty, or to a broken mica or 


porcelain. 


Magneto adjustment is dealt with on 
pp. 267 to 278 of Vol. II. 

Valve Timing.—lIt is just as well to 
test the timing of the valves also, but, 
though the principle is the same in all 
cases, each design of engine has its own 
separate setting, and it is impossible to 
lay down any hard and fast rules on this 
matter.. For a racing car the setting is 
different from one for touring, but in > 
general Fig. 11 shows the points of the 
crank circle at which the valves begin to 


tx BiG: 


gee 


open and. fash closing. First see that 
the valves are getting a full and proper 


straighten it out—a cycle spoke will do 
very well—and pass this through the 
compression cock or other suitable hole 
in the cylinder to be tested for timing. 


Now crank the engine round until the 
piston is absolutely on top of its stroke; | 


make a mark on the gauge wire at the 
exact point where it begins to project 
above the cylinder cock. Similarly mark 
_ the wire for the lowest point of the piston 
in both cases, taking care that the wire 
stands as plumb as possible each time. 


‘Now get someone to crank the engine © 


| 
“Top Dead Centre: , 
Exhaust Closes | 










i Inlet Opens - 


Coo Say Cree: Exhaust Opens 
Inlet Closes > ~ 


Fig, 11.—Diagram for Setting Vives of Petrol 


Engine 


round, and, watching the valve tappets 
very carefully, as soon as the inlet shows 
the faintest sign of beginning to lift, stop 
the cranking. Then make sure that the 


wire is plumb, and mark it. This mark 
_ will probably come very near to the 
__piston-top position mark, if not right on 
Assuming that the reader knows 


to it. 
the engine stroke-he can, with a pair of 
compasses set to a radius of half the stroke, 
draw out the circular travel of the crank 
‘pin, and from lines run at right angles to 
a diameter as in Fig. 11, he can ascertain 
approximately the angular position of 
the crank at the moment of valve opening. 
Similarly, the closing position of the inlet 
valves and both opening and closing of 


the exhaust valves may be ascertained, 
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Then take a piece of wire and_ 


~ owner as #0 what has to be. done. 


engine, and move them out of the. way. 


~ amateur will have trouble in putting — 
the overhaul in the holes to which they © 


‘principle should be applied as. far aS 


_frame. 







sad if they are far Cae from the diagram: : 
it is extremely probable that the valves 3 
of the engine are not set to the best - = 
advantage. = 

The Shafts.—As far as possible test — 
the rotation of all shafts to see whether _ 
they are running freely. Until the car 4 
is dismantled, however, it is not gener- — 
ally possible to do this, as connections 3 
with other parts prevent it, but as soon x 
as any shaft is uncoupled and free, turn 
it round to see how it is running— — 
whether too tight or too loose. — 










A COMPLETE OVERHAUL = . , 

The foregoing hints will guide the car a 
The — 
doing of it will now be considered. Let 4 
it be assumed that a complete. overhaul © 
is required. First run. all petrol, water, 
and oil out of the tanks ; then dissonaeeaa = 
the petrol, oil, and water pipes from the e ; 


a 
ae 





























But, before going further, a. word of 3 
warning must be given. There are so- 4 
many parts that, unless system is used, — 
they are bound to get mixed, and the sg 


them together again. Therefore, all bolts, — = 
as far as possible, should be kept during — 


belong, and the nuts on the bolts or studs 
to which they belong, and the same 


possible to all other parts. 

Roughly, the engine overhaul may best 
divided into two classes : the first is that 
which consists of removing the cylinders, 


decarbonising pistons and cylinders, grind. " 


ing the valves, etc., fitting new rings 
required, and generally adjusting an 
tuning the engine, magneto and car- 


-burettor up—in fact, doing everything — = 


that may be necessary and that can be — 
done whilst the crank case is still in the — = 
It is also possible to extend the _ 
work even to taking up the big ends- and. =e 
fitting new gudgeon-pin bushes, although 3 2 
this, particularly the former item, is. not a 


to ba recommended, as the conditions ee 


render it impossible to carry out the 
work efficiently ; and as much of the 
work has to pe done nndernratts the 
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- engine with the sump removed, the task 
_ is not an enviable one. In the second 
_ class of overhaul, ‘the engine is entirely 
- removed from the frame either after or 
_ before the cylinders are removed, and 
_ taken entirely to pieces on the bench. 

_ _ The things that matter and which should 
. decide how far the overhaul should pro- 
_ ceed are the condition of the big ends 
- of the connecting rods, the main bearings, 
- and the crankshaft. If matters are all 
right in the above respects, in all proba- 
_ bility there will be no need to take the 
- crankcase out of the frame. 
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‘supports and the frame, as indicated in 


Fig. 12. ; 


There is now a base line from which to _ 


work. Mark the exact centre of back 
and front cross members, and at each of 
these points erect a rod in an absolutely 
plumb vertical- position (see Fig. 13), so 


_ that the rod extends above and below 
the frame, and clears the dash. above 
_ and everything beneath. Lines should 
be tightly stretched between the two top ~ 


and two bottom points of these rods, and 
a plumb line, just touching these two, will 


eh. 


> 


then assuredly lie in the central plane of the © 





ee 







| Fig. 13,A djusting Level of 
| Frame by Wedge Packing 


Vertical Rod 






Fig. 13.—Lining Up to Check Chassis Alignment 


Vertical Rod 
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Fig. 15.—Pointer for ~ 
Alignment Testing 
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_ The first step will be to uncouple the 
shaft between clutch and~ gear’ box. 

Usually this is made with universal joints 
to allow for the whip of the frame, and 
consequently it is not a difficult matter. 
- Testing for Alignment.—Before dis- 
-mantling further, however, it is advisable 
to test for alignment. After removing 
the body, which is secured by bolts to the 
- chassis, first ensure that the frame. is 







unaffected by springs, wheels, and tyres. 


ze: level, and wooden wedges between the 


La. Y ae > 


— ———s= 


Fig. 14.—Method of Testing Alignment of Gear Box and Engine 


_ jacked up so as to lie dead level and be 


>This can, of course, be done with a spirit - 





chassis, and should fall across the centres Z 


of engine, clutch, and gear box shafts. © 
Having removed the shaft between 
engine and gear box, see whether the 
engine shaft is in perfect alignment. It 


has been already said that the bearings. 


do not usually wear equally, and that 


the flywheel generally wears more rapidly 
than the others. 


This has the effect of 
dropping the flywheel down on the cross ; 
hence the engine shaft is thrown out of 


_alignment with that of the gear box. To 


ascertain whether this is the case, fit to 


the projecting front end of the gear box | : 


a 


~~ 
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shaft two pointers (see Fig. 14), which 
‘should be shaped so as to test the truth 
of both the circumference and face of 
the flywheel (see Fig. 15). If the face 
of the wheel is nearer to the pointers at 


the top of its circle than at the bottom, 


it is probably due to the flywheel bearing 
being disproportionately worn. Make a 
note of it. When the pointers are fitted, 
the opportunity may be taken to ascer- 
tain whether the gear box and engine are 
in proper alignment with each other, by 
testing with the pointers all round the 
flywheel (the method is self-evident from 
Fig. 15). If not in alignment, and the 
chassis frame is not apparently distorted, 
the matter will have to be remedied in 





Fig. 16.—Method of Remoying Piston Rings 


the reassembling, of which more later. 
In the meantime note the direction of 
malalignment and its extent. 

- Dismantling the Engine—In com- 
mencing the actual overhaul, the first 


task is to drain: the oil out of the sump— 


- by means of the plug or cock that is pro- 
vided for this purpose, and also the water 
~out of the radiator. The radiator con- 
“nections can then be loosened, and if it 
is intended to remove the engine from 
the frame, the radiator can be taken off 
entirely. 
The next items to be removed are the 
_ oil pipes to the dash, magneto wiring, and 
~~ any other incidentals that will prevent 
the cylinders being lifted. The exhaust- 
pipe connection to the exhaust manifold 
should be freed, and then the induction 
and exhaust manifolds removed. After 
the cylinder holding-down nuts have been 
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taken off, the cylinders ined be dau 
for lifting ; ; but before this is attempted 
complete assurance Mould be made that — 
everything is quite free, for it is most © 
annoying to get the cylinders partly off, — 
with perhaps one or two of the rings out, — 
and then find that something is prevent-— : 
ing their complete removal. The same — 
remarks apply to any other obstructions, — 
such as a radiator tie rod, etc. oe 

If the cylinder block is a single casting, — 
or the cylinders are in pairs, assistance — 
will be required to steady the pistons as — 
they leave the cylinders, otherwise there — 
is a danger of them coming out of the — 
cylinders suddenly and falling over and 
cracking their skirts on the connecting — 
rods. 

The task of removing monobloc cylin- _ a 
ders of any size is not an easy one, for it — 
is necessary to keep them almost perfectly — 
parallel with the crankcase during the © 
whole of the lift. The simplest way is to | 
stand over them with one foot at each — 
side on the frame, and grasp them at — 
such a position as may be judged to be = 
about the point of balance and lift as— : 
nearly vertical as possible, but at the — 
same time imparting a horizontal to-and-— 4 
fro twisting motion to them, an assistant a 
meanwhile standing by to steady the ~ 
pistons as they leave the cylinders. AS 

The removal of the cylinders completes 4 
the first stage of the dismantling of the — 
‘engine, and it now becomes necessary — a 
definitely to decide, after a general — 
examination, as‘ to whether it shall be — x 
entirely removed from the frame. The — 
examination should be systematic, and — 
include all parts that are likely to have 
suffered by wear. The first items to 
examine are the pistons, rings, and the 
condition of small-end bearings and | 
gudgeon pins. Each connecting rod in 
turn should be grasped firmly with one~ 
hand and the piston with the other, ma 
a test made for shake.  —~ 

It may be stated that the eee of 

a clight-amount of play in a bearing that — 
has oil in it is difficult, and if any doubt 
exists, it is far better to dismantle the — 
part and try the parts when clean and 
aryt: A side rock in a pearing is a pa 2 
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tested for fit in its own cylinder. 


ae of wear than what can riety 
_ be gathered from trying for distinct up- 


and-down movement, and if any side 
rock is detected the piston and. pin had 
better be removed. 

The removal of a piston at this stage 


is often a difficult and tiresome matter, 
and if the dismantling is to be proceeded 
_ with it is better to leave it until later. 
The next test should be that of the big 
ends, and for this the same remarks apply 


as above, their state being chiefly gauged 


by the amount of side rock existing. 


Assuming that the general condition 


of the engine does not warrant further 


dismantling it, the pistons should be 


- scraped free from carbon both inside and 
outside, the piston rings heing removed 
for this. purpose. 


Fig. 16 shows the 
method of removing piston rings safely. 


Three narrow strips of thin sheet steel 
- are slipped behind the ring, and care- 
‘fully worked round into such a position - 


that the ring can be easily slipped off. It 


- must. be remembered that the rings are 


of cast-iron and that their limit of flexi- 
bility is very slight. ach ring when it 


is taken off should be placed in some 
position that will enable the worker to 
restore them to the same groove of the 
‘piston from which they were removed. 
An easy way of doing this is to drive 


a nail in the wall for each cylinder, with 


- the number of the cylinder marked under- 
~ neath, and place the rings on the nails 


in. their correct order. When the cylin- 
ders are cleaned, each ring should be 
The 
testing of the pistons whilst still in place 
is not possible, but in this matter the 
original running test of the engine will 
have given some indication, and if there 


is any doubt at all about them they 


‘should be removed for testing. 


dismantled previously, 


It is necessary to mention at this point 
that from this stage every part should 
be marked as it is removed from the 
engine. 
of the parts will be found to be marked 
already, especially if the engine has been 
and therefore 


- search should be made for any marks 


in order to avoid a duplication which 
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pier lead to confusion. A centre patel 
is usually used to do the marking, and 
the number of dots on the top of a piston 
indicates its cylinder number. In the 
case of valves which are placed at both 


sides of the cylinders, the system usually 
‘employed is to commence with number 
one at the left-hand side when facing 


the front of the engine, and proceed 
with the number up that side and down 
the other consecutively. Not only should 
the order be indicated by the marking, 
but also the position; thus the marks 


should be so disposed that it will be 


possible to tell which side of a piston 


~ 


was facing the front of the engine, and . 


the same with the connecting rods. Too 
much stress cannot be laid on the im- 
portance of this marking that will assist 
in the replacement in the same order and 


relative positions as originally occupied. — 


In most cases it is advisable even to re- 
place all the nuts: on their original bolts 
or studs, and in the case of the big-end 
bolts and main-bearing studs it is essential 


to do so. - : 
Lifting Out the Engine.—Before the 
engine can be lifted out of the frame it- 


will be necessary to undo the holding- 


down bolts, but before these latter are— 


undone a line should be scribed on the 


frame round each engine bearer in. order 
that the engine may be returned to éxactly 
When it comes to 


the same position. 
reassembling it should not be taken for 
granted that this position is absolutely 
correct, as before mentioned, but the 
lines will act as a check in the oe up 
of the engine and gear box. 

With assistance, a fairly small engine 


- minus the cylinders can be lifted out of 


the frame without any mechanical appli- 


ances in the nature of tackle; but if of 


any size a set of pulley blocks will be 
required, a cradle rope being passed 
twice under the engine, and, when the 
approximate point of balance has been 
found, also around the hook, so that the 
engine does not tilt during the lifting. 
Most of the work of overhaul will be done 
with the engine upside down, and so 


supported that the flywheel can be turned. | 


If a proper trestle is not available, it is 
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not a difficult matter to arrange a sub- 
stitute; two benches or tables placed 
about 18 in. apart will answer. Engine 
stands are obtainable in which the engine 
can be turned completely over, so that 
when the work on the underneath part 


is completed the engine can be reversed, 


and the- fitting of the cylinders proceeded 
with. 

Continuing the Dismantling, — The 
engine on the stand, the sump can be 
removed, and next the clutch and fly- 
wheel. The latter is usually attached to 
the engine shaft by six bolts passing 
through a flange on the crankshaft, and 
before the wheel is removed, it and the 
flange should be marked with correspond- 
‘ing marks, so that it can be returned to 

~ its original position. There should be no 





Fig. 17.—Wooden Lep for Smoothing 
Crankshaft 


difficulty in getting the flywheel off, but 


' if there is, a few taps with a baulk of- 


timber will most likely free it. If more 
severe measures are necessary, a chain 
- passed twice round the back of the wheel 
and over a jack held on the end of the 
shaft provides a good improvised appar- 
atus for the work. The big-end caps can 
next be removed, care being taken that 
each is marked so that it can be replaced 
- in the same position. With the cap re- 
moved, the piston and connecting rod 
can. be withdrawn from the under side, 


when the caps should be immediately 


replaced and the nuts returned to their 
respective bolts. 


With the connecting rods off there will — 


now only remain the crankshaft to take 
out, with possibly the cam shaft if this 
<5 shows signs of wear or looseness; but 
_~ before this is done a very careful ex- 
amination of the timing Wheels should 
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or if the tappets are not provided with 4 


- out of all oilways, and assurance made : 



































be heat note helig ae of the eth 
of mesh of the wheel on the end of the 
crankshaft with the larger wheels. The 
reason for this is that should there be — 
any considerable wear in the front. bear- — % 
ing, the taking up of this would cause — 
the wheels to be too deeply meshed unless — 
due precautions were taken, and the — 
result would be that all the main bearings — 
would have to be done again, which a ; 
little foresight. would have avoided. 
Observance should also be made whether 
the timing wheels are marked so that 
they can be replaced in their relative 
positions. 

Generally, the sat does not show | 
much signs of wear, and in all probability — | 
it will not be necessary to remove it; 
but each cam should be examined, and 
also the state of the camshaft bearings. a: 
At the same time the tappets and their : 
guides should be looked at, particular s 
attention being paid to the tappet rollers, — 


rh 


rollers, the shoes or rockers: as the caso 
may be. 

All the parts of the engine ghoul now e. 
‘receive a thorough washing in paraffin. — 


The washing should include the cleaning _ 


that all are quite clear, The practice of 
cleaning out oilways with small pieces of 
waste and wire is not to be advocated ; 
-the correct method is to have a sma 
brass syringe with a fine nozzle, and use 
this for the injection of paraffin. SA E. 
The Oiling System.—lIt is useful « 
this juncture to make a study of thes 
oiling system, for it is quite an easy ; 
matter in the re-erection of the engine 
to miss some vital point, which Rae 
easily cause the bearings to be ruined. 
In this connection the actual bearings fs 
‘should be studied, and’a note made of 
what oil channels are cut in them, fora 
if the bearings have to be re-metalled 
these oil channels will have to be dupli- — 
cated ; this applies both to the big-en ded 
and main bearings. The main bearings — 
should receive the first attention in the = 
way of overhaul, but IE e doi vi 









+e “proceeded, but knowledge of it before-_ 


= Sor a is ie to. = pat a oiankeehatt 
_ that is bent or that has oval journals to 
bed properly. Such a state of affairs 


would become apparent as the work of — 


_ bedding the crankshaft into the bearings 


za would save a good deal of trouble. 
Trung Crankpins and Journals.— 


a ; "Regarding the truing of the crankpins, 
supposing these to be oval, this work can 


be cartied out in three ways—by hand 








— 
wf we 


E in the result. 


2 larger diameter than that of the shaft, 


- alone, by hand and lapping in a lathe, or — 
_ by grinding in a special grinding machine. 
The last-named method, of course, pro- 
duces the best results, but with care the 
hand method can be made to serve quite 


eo ectonly, leaving little to be desired 


- lathe is no remedy for oval ‘pins or jour- 
nals, though it is useful for taking out 


_ any roughness or grooving. A lap may ~ 


be easily made by boring out a piece of 
ee as shown by Fig. 17, to a slightly 


and lining it with sheet lead. Two bolts » 





4 £ with nuts are provided in order to clamp 
ikon to the shaft after emery or car- - 


2 — borundum - powder and oil have been 
_ smeared on the lead linings. 


= 
se 


os the work is in progress. 


ay” 


The truing of a shaft by hand requires 
the very greatest. care accompanied with - 
‘sound reasoning. Although the shaft is 


_ spoken of as being oval, the shape in all 
probability will be that of a circle with a 
_ portion of the circumference removed, a 


2g 


s ‘able, a pair of callipers may be. made to 


:, 
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ro 
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~ fact that should be borne in mind when 


quired are a dead-smooth file and a 
-Inicrometer, or if the latter is not avail- 


serve if very carefully used. 


AG must be remembered that thors is_ 


very little metal requiring to be taken off, 

and measurement should be frequently 
made. When a stage is reached that the 
pin or journal is approximately correct, 
it should then be finished with a strip- of 
emery-cloth smeared with oil, but even 
during the finishing process recourse 


_ should be had to the micrometer. 


Bedding the Crankshaft.—Assuming © 
that the crankshaft has been brought to 


8 satisfactory state, _the next matter is” 





Lapping a shaft in the 


The tools re- _ 
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to bed it into the main bearings, after x 


which the bearing caps are to be fitted, 
and then the connecting rod big- ends 
fitted to the shaft. This entails the use | 


of a scraper (Fig. 18), which can be 


bought, or one may be made by the 
worker from a half-round file. Scraping 


_a set of bearings may easily take twenty- 
four working hours, or in the case of a 


set of re-metalled bearings, double this 
time. The constant repetition of the 


same work would appear to make the _ 


scraping of bearings a very tedious matter, 
but without a doubt in practice it is 
one of the most interesting details of 
engine overhaul, and the attempt to 
attain perfection becomes engrossing. 

A preliminary to the work should be 
the thorough cleaning of the shaft, and — 





Fig. 18, iS Séranee for Bearings 


Sen ‘the journals are lightly smeared 
with a mixture of powdered prussian blue 
and oil or lampblack and oil. Oil colour 
as used by artists makes an excellent 


marking. Only the merest trace of the 


mixture should be put on, it being rubbed ~ 
to an even surface with the finger. The 
shaft is now laid in the bearings and given 
two or three turns, a certain amount of 
pressure being applied at the same time, 
after which it is lifted out and placed on 
one side. 

As the shaft may have to be lifted out 
anything from fifty to a hundred times, 
some convenient place to put it should’ 
be arranged. When the bearings are 
examined it will be found that they are 
more or less marked. It may be that 
the marking is fairly even, in which cage 


very little work on them will be neces- | : 
sary, or they may occur when it is neces- — : 


sary to remove quite an appreciable 
‘depth, which might have the effect of 
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bringing the wheels too deeply into mesh. 
The packing of bearings—that is, the 
placing of thin metal foil behind them— 
is not advocated, though, short of re- 
metalling. it is sometimes necessary. Such 
a case might occur with a very low centre 
bearing, which would necessitate lowering 
the two outer ones; usually, however, 
the use of packing can and should be 
avoided. 


Scraping should be commenced on the 


bearing that shows itself to be the highest, 
though as the work proceeds it is generally 
necessary to work one with the other, and 
all the time the influence that one will 


have on another should be kept in mind. , 


It is of importance to keep-the tool sharp, 
and a few light rubs on the oilstone at 
frequent intervals will be necessary. No 
attempt should be made to take off thick 
shavings of metal, for this will result in 
a very uneven surface that will entail a 
‘lot of work getting right again. Each 
cut should overlap the previous one, and 


- should be made with a swift circular 


sweep, the scraper in this manner being 
caused to travel over the whole of the 
marked part of the bearing. The finish- 
ing cuts should consist of a series of very 


small circular sweeps that remove the 
minimum of metal, the action of the tool 


being then more that of a burnisher. 

The scraping-in of a set of bearings 
that have been re-metalled is upon the 
same lines as already outlined, but greater 
care is necessary at the commencement 
in order correctly to locate the shaft and 
at the same time ensure that all bearings 
are about level. A steel straightedge of 
such 2 length that it will pass over all the 
bearings at once is of great assistance in 
the preliminary levelling up of a set of 
new bearings. 

Fitting Main Bearing Caps.—With 
the shaft bedded in to satisfaction, the 
caps can next be fitted. In some engines 
these are provided with shims or metal- 
foil packing pieces placed between the 
holding-down studs. The purpose of these 
shims is obvious, but it will also be evi- 
dent that letting a worn bearing down, 
although it may provide a bearing sur- 
face, does not make a good fit, and that 
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to do this the surface of the bearing must 
be cut away and let down still farther. a 


If shims are not provided, the cap has to — 
be slightly filed, but in each case the 


tightness of the bearing must be deter- 


mined by the fit of the shaft, and not by 








P 


the amount of pressure that is brought_ q 


to bear by means of the nuts. 
operation of fitting the caps the shaft — 


is allowed to remain in the crankcase, and 
therefore the labour of lifting it in and — 
out for the purpose of trial and correction — 


is avoided ; but against this is offset the © 


screwing- -down of the caps each time the~ 


bearing is scraped. A box spanner is the © 


In the — 
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a 


best type to use for this purpose, as with — 


this type there is less chance of domeceee 
the nuts, and also the worker can be more 
certain that the nuts are tightened up to. 
the same degree of tightness each time. 
The nuts for the cap studs will usually 
be found to be numbered, but if not, they 
should be marked in order that they may — 
always be replaced on their respective 
studs. 
the nuts are marked in such a way as to 
indicate the point to which they should 


be tightened up; but the use of such a _ 
system is not advocated, as it implies 


that the fit of the bearing is to a certain — 
extent dependent on the degree of tight- 


ness of the nuts rather than the actual 


fit of the shaft in the bearings. 
The bearing should be tested by lightly 
marking the shaft and then screwing the 


cap down and giving the shaft a few turns, ~ 


when the cap is unscrewed and the bear- 
ing examined. A piece of iron about — 
15 in. long bolted to the flywheel flange — 


will be found to be a great convenience 2 


for turning the shaft when a trial is being — 
made. Not only has a good surface to be 
produced, but also the bearing must be 
of the correct degree of tightness. Only 
experience will teach exactly how tight — 


a bearing should be, but a rough vidicas 


tion may be gathered by placing the — 
hands on the webs of the shaft and at- 
tempting to turn it. With a medium-size 
engine it should be possible to do this 
easily, but with a large engine with large — 
diameter journals it should be a matter of © 
some difficulty.” Even with the smallest 
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It is also sometimes found that : 
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_ the shaft to spin or continue its move- 
~ ment after the pressure is removed. — 

Fe E: The cumulative effect of the tightness 
of all the bearings must also be taken into 
pe account, which, of course, will depend on 
their number, and in this connection it 
is essential to test each individual bear- 
ing with the others quite free, assuming 


marks, of course, apply only to white- 
metal bearings; phosphor-bronze_ bear- 
_ ings, which are very rarely fitted now, 
s require to be much more free—in fact, as 
> free as possible without perceptible shake. 
- When each of the main bearings is 


cleaned, laid in the bearings, and all the 
caps fitted for the purpose of trying the 
~ degree of tightness of the shaft. By 


: keep the shaft revolving, though the 
starting of the motion should present a 
_ little difficulty with the small amount of 
a leverage obtainable with the hands upon 
the webs. A good bearing always pre- 


Bontparatively free during its continuance. 
o bearing should be passed as_satis- 
factory that is dependent upon the extent 
to which the nuts are pulled up for its 
degree of tightness, for after a little wear 
_ the cap = such a pearing will be quite 


‘should be taken out and the bearings 
wiped free from oil and carefully examined, 
when it will probably be found that there 
_ are a few high places, evidenced by their 
_ brightness, and whose removal will make 
all the difference. — 
___ Fitting Big Ends.—To fit the big ends 
_ the shaft should be supported in the vice 
2 as shown by Fig. 19, with a forked piece 
BSF ‘wood at the outer end to relieve it of 
: _ any undue strain. This system of work- 
- ing requires two vices, one to hold the 
shaft and the other the bearing being 
_ seraped ; and if two are not available the 
a att may be laid on the bench, with one 
F mrt he gah ig 
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that they have been fitted. These re- 


~ deemed to be correct the shaft should be © 


taking hold of the crankshaft webs it — 
_ should now be a fairly easy matter to — 


sents what may be likened to a sort of ~ 
eo knces, that is, it seems to resist the . 
commencement of any motion, yet is_ 


would soon destroy them ; 


2 vines there should ie no clean of - cond projecting and held in place with a : 
metal plate and a bolt, the latter passing © 


through the bench top. 


Each rod must be fitted to its particu- 


lar pin and also in its correct position, and - 
care must be taken throughout the pro- 
cesses of scraping and trial that the one 
position is maintained. The procedure is 
practically the-same as in fitting the main 
bearings; if shims are provided, slack- 
ness is taken up by the removal of one or 
two, or in default of these by filing the 
caps. The amount of metal taken off the 
caps should be very small, as it is obvious 


that the repetition of aes to any extent 





Fig. 19.—Crankshaft in Vice eae 


in a case 
where a bearing cannot be secured with 


_the removal of a comparatively small 


amount of metal, the bearing should be 


_re-metalled. 


When an even marking is shined the 
bearing should be lubricated and tested. - 
Practically the same remarks apply as with 
the main bearings, but in this case care- 


ful observation should be made for the 


detection of any side rock. The requisite 
degree of tightness may be tested for by 
swinging the rod round the shaft, when it © 
should make one and a half to two revo- 
lutions and. then stop dead in any position 
without any suggestion of return or swing- 
ing movement. Also it should be pos- 
sible to feel a preliminary resistance to 
motion, which, as in the case of the main 
bearings, may be likened to’a stickiness. 
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Fittmg Gudgeon Pins.—When each 
rod has been deemed satisfactory, the 
gudgeon pins should be tested in the small- 
end bearings. The necessary conditions 
are that the pin should be a tight friction- 
fit in the pistons and an easy sliding-fit 
in the small-end bushes. It is probable 
that both the pin and the bush will have 
worn, and the renewal of both will be 
essential. The slightest amount of slack- 
ness between gudgeon pin and bush will 
be very noticeable when the engine 
is running, therefore it is a matter 
that should receive careful attention. 
Usually it will be found advisable to 
obtain both pins and bushes from the 
makers, though if preferred the pins can 
be turned up out of mild steel, allowing 
zip in. in diameter for expansion under 
the case-hardening that follows. 

Gudgeon-pin Bushes.—It is possible 
to close a bush in if it is not too badly 
worn, and so render it suitable for further 
use. The bush should be removed from 
its housing, and as it is necessary to avoid 
damaging it, this should be accomplished 
by ‘pressing it out in the vice by placing 


a piece of tube of slightly larger diameter. 


behind it, and a short cylinder of brass in 
front on which to exert the pressure. The 
bush when taken out is to be well and 
evenly tinned all over on the outside, 
when it is again pressed into its housing, 
care being taken that any holes drilled 


for the purpose of. lubrication register 


correctly. Upon trying the pin again it 
will be found that the bush has closed 
considerably, and that it may be neces- 


sary to reamer it out before the pin will . 


fit. An expanding reamer is the best for 
_ this purpose, but if one is not available 

_ @ makeshift may be improvised by pack- 
ing an ordinary reamer, or alternatively 
the bush may be scraped. If it is found 
that the bush has not closed sufficiently, 


this may have been due to the sharp edge ~ 


of the connecting rod where the bush 
enters having sheared the solder off, and. 
this may be avoided by slightly rounding 
the edge in order to give the bush a lead. 

Commencing Re-erection.—A com- 
mencement can now be made with the re- 
erection of the engine, such matters as 
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‘position the nuts should be drawn up > 


assumed to be tight, a few light blows with 


these. 


% 







valve grinding, etc., being left until later. 
It will be advisable to give all the oil chan- 
nels another syringing out with paraffin, — 
and in this connection, as the erection 
proceeds, a careful check should be kept 
of the lubricating arrangements, that is, 
the observance that oil holes register and — 
that no oil channels have been omitted. 
The main bearings should be lubricated 
and the shaft laid in place. Observance - 
should now be made to get the timing 
wheels correctly meshed, and as in some — 
ears these cannot be altered once the > 
shaft is in, there must be no question of — 
error. The timing of the valves has — 
already been explained. 

When each bearing cap is placed in. 


gradually and in turn, so that the pres- 
sure is distributed evenly. After all are. 
a hammer on the cap will permit of the 
nuts being given a little more movement 


- without extra undue strain. Each nut — 


should then be secured with a split pin © 
so fitted that the pin has no shake. This © 
is a matter that should be observed 
right throughout engine erection, that is, 
the pins should be of such a tight fit as_ 
to preclude their moving about, or they - 
should be bent in such a manner so as to | 
attain the same object, otherwise there 
is always the possibility of a pin wearing © 
through by constant movement and talline 
out. 
The Senneses rods should be fitted — 
next, the same procedure being carried — 
out as with the main bearings. 
Frequently it is only possible to fit the — 
flywheel with the sump off, so this should - 
be the next item. In fitting this no effort — 
should be spared in getting the bolts per-— 


If the flywheel is not marked with num- 
bers that show the position of the crank- 
shaft, it will be as well to mark it now that © 
the wheel is in place, as this will be helpful 
in timing the ignition. A punch mark — 
on the flywheel with No. 1 crank at the — 
top of the stroke and a corresponding — 
mark on the crank case will be sufficient, Bt 
as other positions can be determined from | 


_fectly tight and the nuts carefully pinned. 
4 
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_ A paper washer will be required at the 
joint of the crankcase and sump, and this 


may be simply cut by placing a sheet of 
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cut out with scissors. 
_~ best medium to use for sticking the 


_ paper on the edge of the sump and lightly 
tapping with a hammer, or a marking 
may be obtained by rubbing the paper 
with the handle of a tool and the washer 
Gold-size is the 


washer down to the crankcase, but before 


i using the size it is better to leave it. 


standing in an open, shallow tray for 
_ twenty-four hours in order that it may 
_ thicken. 

At this stage, with the sump on, the 
engine should be reversed on its trestles 
or stand, ready for the fitting of the pistons 
and cylinders. The pistons in any case 


- will require a careful examination and 


trial in their respective cylinders, in 


_ which they should DEEN a clearance 


of approximately 5,45 in., though this 
_ figure will vary somewhat. according to 
the size of the engine. If the pistons are 
_ found to be in order they can be fitted, 


not forgetting to place oil upon -the 


gudgeon pins before these are inserted. 
The method of securing the gudgeon pins 


will differ with various engines, but no 


‘precautions should be neglected in en- 
suring that a pin is quite secure. 
set-screw is provided that is prevented 
from turning by means of a split-pin, this 


latter should be fitted in such a manner 


that it cannot shake up and down with 


the motion of the piston, or it will wear 


through and fall out, with possibly dis- 
- astrous results. 


- cylinders. 


Attention can now be turned to the 
Each should be carefully ex- 
amined inside in order to see if they are 
scored, particularly along the path of the 
gudgeon- -pin ends. 
scored they will have to be ground out 
-—necessitating new pistons—and_ this 
will also be the case if they have worn 
-oval to any extent. Most of the wear 
will have occurred on the walls at each 


: _ side of the crankshaft—in a direction at 


right angles to the shaft, in fact. It is 
possible to have scores filled up by the 


electrolytic process, but this is s specialists’ | 


work. 
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-MOTOR-CAR OVERHAUL AND ADJUSTMENT 
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If the cylinders are_ 
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Testing Cylinders. — Cylinder _ wear 
may be tested for by placing a pair of 
callipers inside and very carefully ad- 
justing them so that they will move 
about 4 in. from side to side. 
parts of the cylinder should be tried, 


always maintaining the callipers directly 


across the cylinder bore; if the ae ; 
sideway movement is not more than 5%, in., 
the. bore will be sufficiently parallel to 
obviate the need for reboring. 

Fitting Piston Rings.— The rings 
should now be tried in the cylinders and 
also in the piston Broo eS, and if the gap 
of any ring exceeds ,4, in., or the ring is 
loose in the groove to such an extent 
that a distinct up-and-down motion is 
possible, a new ring should be fitted. 
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Fig. 20.—Method of Testing Truth of Pistons 


If the grooves are worn it will be neces- 
sary to obtain a ring rather wider than 
the standard size, and either have the 
grooves turned out (this method should 
be adopted if there is any shoulder pre- 
sent in the groove) or to rub the ring down 
on a sheet of emery-cloth placed on a flat 
surface. The fit should be such that the 
ring can be freely rolled around the_ 
groove but yet not have any perceptible 
up-and down play. In order to obtain 


the correct gap, the ring can be placed — 


in the vice with the slightest of pressure 
and one end carefully filed. No diffi- 


culty will be experienced in getting the 


rings on the piston, though it must be 
borne in mind that they are only cast- 
iron, and that therefore they should be 
only expanded to the minimum requisite 
to get them into place ; also no attempt 
should be made to pass one ring over 


Various ~ 
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another, and in order to avoid this the 
first “ring should be carefully pees 
over the intermediate groove. 

Valve Grinding.—In default of a 
special tool for removing the valves, a 
piece of wood may be placed under the 


valve cap and the latter screwed lightly 


a 


a 


cen of time. 


down, when the wood will prevent the — 


valve lifting off its seat whilst the spring 
is compressed and the cotter withdrawn. 
Valve grinding is a tedious business, and 
if the valves are badly pitted it is pre- 
ferable to have them machine ground, 
both on the score of saving labour and 
injury to the valve seats; afterwards 
they can be lightly ground on to their 





Fig. 21.—Method of Cutting Out Teather 
; for Cone Clutch 


seats with powdered emery or carborun- 
dum and oil. In grinding valves by hand 


it will be found that the labour is con- 


siderably lightened and much wrist-ache 
avoided if the} screwdriver is properly 
held. The motion, it should be noted, 
should be reciprocatory and not circular, 
otherwise a brace and screwdriver bit 
could be used, also the valve should be 
frequently lifted off its seat and its posi-- 
tion varied. A light spring placed under 
the head of the valve will do the lifting 
if the pressure on the screwdriver is 
momentarily lessened, and in the aggre- 


_ gate it will be found that this simple 


device will save a considerable amount 
After the valve grinding, the 
cylinders must receive a thorough clean- 
mg, Se) that no traces of the grinding 
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- should be refitted, each, of course, in its 
correct place. =e 


-and in the case of very heavy blocks some 


Before this work is commenced the pistons _ a 


~-zadical defect in the bearings which | 
- should not have been allowed to pass. — 


respective cylinders toa point just above _ 


will be no difficulty, and the same pro- _ 


spaced 120° 
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Snedinni remain, “and then. the valve : 


Truing Connecting Rods.— Whether 
the cylinders are put on now or later, when — 
the engine is in the frame, can be best — 
decided by its weight ‘and the means _ 
available for lifting it. Certainly it is — 
more accessible on the bench or stand for — 
the final adjustments to be made, but the — 
cylinders add considerably to the total — 
weight ; if it can be handled all right it — 
is recommended that the cylinders should — 
be fitted now. Assistance will be needed, — 


mechanical aid also will be required. — 


must be tested for truth, and this is 
accomplished as shown in the diagram — 
(Fig. 20). If it is found that the pistons — 
are not perpendicular owing to some slight — 
change having been made in the parallel- 
ism of the big-end bearing, the connect-— 
ing rods must be slightly bent by means of — 
a powerful wrench or twisting bar. It — 
will be found that this operation is by a 
no means difficult, and that only a very — 
slight. bend needs to be put. on the cone 
necting rod, unless there is some very 


Replacing Cylinders, etc.—With a 
four-cylinder engine the putting on of the ~ 
cylinders will be facilitated if the two — 
middle pistons are placed at the top dead 
centre. The cylinder block, after the 
insides of the cylinders have been smeared a 


with 3 should be held geil Shoe : = 


the top rings, and when these latter are 
pressed up, a little more downward move- 
ment and the rings will slip in, and then’ = 
the next ring can be dealt with in the © 
same way. Once all the rings are in these em 


cedure -can be adopted with the other — 
pistons. Where there are three rings on 


a piston the gaps should, of course, be _ 
apart, and diametrically 


rings. It is usual to fit a paper washer 2 ‘s 
at the joint between the cylinders and_ a 
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Prank case. In tightening the nuts that 
» should be applied to each in turn until 
- all are tight. » 
a _ The fitting of the exhaust and inlet 
& manifolds is a simple matter, copper- 
_ asbestos washers being used at the joints 
of the former. Inlet pipe joints are pre- 
ah ferably made with softer material, such 


- ~ must be faken that there are no chances 
or an air leak. If there are metal water- 
os) _ pipes bolted on to the cylinders these also 
. = can be fitted now, 


such as is used for tyre repairs. 
It is improbable that the magneto will 
need much attention, but it should be 


- that the points are separated the correct 
ee (4mm.). If the contact points 


| ming with a very smooth file will improve 
Pate action of the machine ; the freedom of 
ae rocker on its pivot should also be noted, 


and cause it to stick. 
Timing the Magneto.—It is preferable 

_ tore-time the magneto rather than slavishly 
_ follow the old setting which may not have 
been of the best. The first thing to do is 
Z to get No. 1 piston at the extreme top-of 
the compression stroke, and this can be 


~-the flywheel or by the insertion of a piece 
of wire through the compression tap. 
_ Note should be made that it is the com- 
_ pression. stroke, as of course the piston 
_ will be in the same position at the com- 
pletion of the exhaust stroke. Now fully 


~ 
t 


} 


round, and note the position of the dis- 


f ’ seta one ene : 


oe 
” 


| cornected to No. 1 cylinder ; if not, the 
magneto shaft must be further revolved 
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up, with the contact points just about to 
- separate. If the magneto is not provided 
with advance and retard, the coupling 
3 - should be made so that. the points are just 
about to separate a little before the piston 
had. reached the top of the compression 
= stroke, the exact position. Pepencine on 
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Sa “hold the cylinders down a little pressure - 


a> as -Hallite, but whatever is dead care — 
throughout ; 


suitable packing 
-material being three- or four- ‘ply canvas, 


cleaned and oiled, and observance made 


_ appear very much pitted, a careful trim- — 


as the fibre*bush has a tendency to swell 


a attained by the marks previously put on- 
inner are equalling the minor circumfer- 


ence of the cone. 


retard the magneto and turn the shaft 


_tributor, which should be on the segment 


until this is arrived at when it is coupled. 


825 


the stroke of the engine, and sai deter-_ 
minable by experimenting with the Pie 


of the car to run at low speeds without 


knocking (see also PP. 207 to 278 of | 
Vol. AE je" ; 
Renewing Clutch Teather: — When : 
the clutch is leather-covered, and the — 
leather is burnt or badly worn, it must— 


‘be renewed.. First procure a piece of the 


best English leather of uniform thickness — 
then find the angle of the 
clutch, and, with a tape measure, most 
accurately measure the outer circum- — 
ference. Draw out the clutch full size, © 
and from the produced apex a (Fig. 21) 

of the clutch cone strike out two arcs, — 
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Fig. 22. See of Withdrawing Ball Bearings 


making the one equal in length to the— 


outer circumference by tape measure, the 


Soak the leather for 
some hours in water. Cut and punch out 
the old copper rivets and remove the old | 
leather. Then rivet one end of the new 
leather to the cone and stretch it tightly 
(carpenters’ big wooden clamps are useful) 
to the next rivets, and so work your way, 
riveting the leather right round. 

Swivel Bearings, Wheel Bearings, 
etc.—The car now should be jacked up 
and the axles supported so that all the 


wheels can be taken off. First. examine 


the swivel bearings of the stop pivots on __ 
the front axle. This is a most important 
and vital point, and it will be found good 
economy to renew bearings if at all worn 
here. The wheels have already been 
tested for end and radial play, and if the 
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- renewal of the bearings is doubtful, the 
worker should be guided by the general 
appearance of the bearings. If they seem 
in good condition they might be allowed 
to run a little longer, but otherwise they 
should be renewed—and it is as well to 


err on the safe side when considering 


the renewal of wheel bearings. 
Ball Bearings.— Any ball bearings 


that are seriously worn and slack should — 


be renewed. In most cases it is cheaper 
to renew one part in good time to save 
other parts. In the cases where the inner 
race is pressed on to the shafts, the bearing 
can be removed by slipping a tube over 
the shaft, and with this, pressing or knock- 
ing the race from the shaft. Often, how- 
ever, the outer race is pressed into a seat- 
ing in the outer casing, and the bearing 
may then be drawn out by inserting a 
piece of iron or steel shaped as A (Fig. 22) 
to take a bolt. A washer is slipped over 
the bolt end projecting from the casing, 
and the bearing withdrawn by turning the 
nut. Care must be taken to ensure that 
_ the bearing is held in a true position 
during removal, and any burrs caused to 
shaft or casing should be removed. 
Tyres.—Examine all the tyres and 
mark with chalk—or, better still, tyre 
-paint—any parts that require re-vulcan- 
ismg. Remove the tyres, examining the 
beading carefully to see that it has not 
been damaged from rust of the rim. 
Remove all rust from the rims (paraffin 
is useful), and, finally, having thoroughly 
cleaned the surfaces with petrol and made 
them dry, cover. any exposed patches of 
metal with hard-drying paint, giving the 
rims the maximum possible time in which 


to dry. This job had better be done 


early in the proceedings for this reason. 
Where detachable rims are used, see that 
all joints are free from rust. If not, clean 
with paraffin, and rub with an oily rag. 
Gear Renewal, etc.—The renewal of 
gears is a difficult matter to decide, and 
the noise they make when the car is 
_ running, together with the appearance 
and play between any two in mesh, must 
be the guide. New gears should certainly 
be obtained from the makers. When 
gears are in mesh, and the bearings of the 
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the springs ; 


shafts upon which they are mounted are 
worn, the wear enables the shafts to be 


forced away from each other to that 
extent when the gears are at work. The 


fitting of new bearings prevents the ~ 
forcing apart of the shafts; therefore, the — 
fitting of new bearings may, for a time at — 
least, result in considerable increase of 


noise from worn gears. 


Oiling Axle Springs.—If the car has — 
been squeaking, particularly over lumpy — 


roads, the plates of the springs need oiling. 


Implements for forcing the plates apart 
are sold, but a cold chisel should be quite ~ 
effective for wedging them apart suffi- — 


ciently to insert thick oil warmed up just 
enough to make it run freely. 
Aligning Gear Box and Engine.— 


In aligning the gear box and engine, first » 
make sure that the gears change easily. 
If they do not, see that the shaft from — 


change-speed lever to ‘the selector is 
straight. If not, straighten it; but if 
it is, alter the position of the gear box 


until the speeds change. easily, this pos- — 


sibly involving packing it up slightly. 


In putting a clutch back, difficulty — 
sometimes arises in compressing a spring 
sufficiently to get the nut and lock nut ~ 
on, but as clutches differ so much in design 
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the individual must use his ingenuity in _ 


this matter. 
out that jacks and clamps may be very 
useful in this matter. 


It will be sufficient to point 


As to the adjust- — 


ment of the clutch, once the worker has j 
made sure that it engages, its final adjust- 


ment can only be determined on the road. 
If it slips, tighten the nuts that compress 


} 


if too fierce, slacken them — 


back, but make sure that the fierceness 
is not caused by copper rivets standing — 


above the leather. 


Brakes.—If the brakes have proved — 
weak on the road, and the ordinary — 


externally accessible adjustments have _ 
proved ineffectual, their linings or brake — 


shoes must be renewed. The latter it is 
cheapest to obtain from the makers. 
For the former, cut off and punch out the 
copper rivets, and rivet in place fresh 
lining of the same sort accurately cut. 


‘Engine troubles at starting and on the — 


road are dealt with on pages 195 and 196. 
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for the use of the ex- 
> pert. 
is about.7 in. or 8 in. 
long, with the top 
_ edges bevelled off, the 
saw being held flat on 
- the 


_ the 
alternate tooth being 
then struck with the 
hammer. 


- or notches. 
and the saw-set handle pressed downwards. 
‘Some saw-sets of this type are provided 


% ¥. ‘Setting. a Saw.—The bending of saw 
teeth alternatively right and left is known 


as a4 


setting,’ and its object is to assist 


the teeth in cutting a clear way through 


the wood. A saw that gives a wide cut or 
“kerf ” will not require setting as well as 
_ sharpening. Setting saws by placing them 


- on an.iron block and hitting the teeth with 


a hammer is the oldest and most rapid 
method, though it is only recommended. 


‘The iron block 


block with the . | 
teeth projecting over 
‘bevel. and each 


The saw is 
then turned over and 
the process repeated. 
An allied. method. is. 
to use a block of hard > 
wood and to set the 
teeth with hammer and 
punch. The average 
workman uses a saw- 
set (Fig. 1), which consists of a handled 
piece of steel containing a number of slots 
A slot is fitted over a tooth 


44 with a gauge which, when the tooth is bent 


ln 
Ma > 





Fig. 1.—Method of Using the Ordinary 
Notched Saw-set 





Sharpening and Setting 
Saws 





sufficiently, touches the side of the saw - 


blade, thus ensuring that all the teeth are 
given the same amount of set. Plunger 
saw-sets are also largely used (see Fig. 2). 


On pressing the handles together the 


plunger is pressed against the tooth (see 
Fig. 3); when the handles are released the 
plunger springs back. This saw-set can 
be adjusted for various sizes of teeth by 
turning the revolving disc. 

Saw Vice. — The 
simplest device for 
holding the saw whilst 
sharpening consists of 
two pieces of swood, 
2 in. by 1. in. thick, 
the length of the saw ; 
these go into - the 
bench vice, and the 
saw blade is placed 


vice 
up; ; 


jaws tightened 
the saw should 


about 4 in. 

Topping or Flat- 
ting Saw Teeth.—On 
sighting along the 
teeth of a dull saw it 
will be seen that the 
teeth are of uneven height; to top them 
level, run a flat file over them. The file 
may be fitted in a groove cut in a piece of 
wood, and then if this wooden guide is held 
against the side of the blade, the file will be 


kept level and do its work more accurately. 
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between them and the - 


ets not more than. 
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: Shares Sav Teeth. _A Crm 
cornered or triangular file, incorrectly 
known sometimes as a “ three- -square ” 
file (Fig. 4), is required for the actual 
sharpening. 
(Fig. 5). Saw files are made in various 
sizes, a 44-in. file being suitable for hand 
saws and a 34 in. for tenon saws. The 
section of the file is an equilateral 

triangle, and the size of the file will not 


2.—Plier or Plunger Saw-set 





~_ in every case. 
_. Begin sharpening at the handle end of 


-.towards the handle end- of the saw (see 
‘Fig. 6). The position to hold the file may 
be determined by laying it between the 
teeth so that it will file the teeth and yet 
preserve the former shape. File down 
into each alternate gap between the teeth 





aie until the white specks (denoting dullness) 


on the teeth points to the left of the file 


It may be double-ended | 


exactly the same way from the other side. 


— Sa WOO) 


alter the angles of the file, which are 60° 
of the ee of a cross- -cut saw is about — 


the saw. The file is held level but pointing 


about right), whilst for a cross-cut, tenon, 














pe Bee of the file pill a Petite for 
each tooth. .The tooth to the left of the 
file is the one that is being sharpened. — 
The white specks on the teeth will be 
entirely removed when filing from th 
other side. 

When the saw has hook filed from on 
side, it is turned round and filed- ix 


















Big-6. ~ Meéthodzof Filing Saw Tevthe 228 
File points towards Saw Handle 





A good eral for the front (leading as es 
75°. t of the rip-saw — 
teeth are at pital 90° to the edge, and the 
angle between the teeth will be about 62°. — 
The teeth of the rip saw are filed. in the | 3 


the file is not ‘pointed so much towards’ 
the handle (from 3° to 5° out of square is 


or panel saw the file should be. pointed — 
about 20° to J out of pee The more 


ae 3 | 
ot he file i is “held oe of square hie finer ee 


it the teeth will be weaker’ and more 
~ quickly dulled. 
Saws used mostly for orossedutting 
| soft wood should have a fine sharp tooth, 
and this is obtained by holding the file 
more obliquely to the saw blade, 
about 60° (30° out of square). For hard- 
wood the teeth suo: be less oes and 


os contrivances illustrated on ie page 


nmin gs shaving wa infant’ s food, ete. 


be the point and the keener the cutting, 


say 


will be found useful in the bedroom for > 
‘side by side with fine wire. 












the file is held at aboak 102. to °75== 408 
the face of the saw (15°. to 20° out of 


- Square). 


Panel, tenon, dovetail, and compass ~ 
saws are sharpened as for a cross-cut 
saw, but it is desirable to use a little 
finer file. 

Pad saws are made with the” blade 


tapering quickly towards the back edge, 
and therefore do not require setting. 


tinued. to B, and ¢ is brought to D, and © 
the two end portions are tied together 











Fig. 3.— - 
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saucepan is attached to the wall by means 


~ of two nails, and beneath is an oil lamp 


3 piece Fig. 1). In Fig. 2 is a similar bracket. 
_ but with angle stays, fixed over a gas 
jet. As an alternative from the hang- 

ing lamp in Fig. 1, a table lamp may 

~ be placed on a “wood bracket such as 
shown by Fig. 3. The glass chimney 
should be about 1 in. below the saucepan. 








: er wire about ;%, in. in diameter, or thicker. 
arhe vertical side wire A (ig. 4) is con-- 


Wooden Bracket _ 





Fig 2.—Wire Bracket 
~ and Gas-jet 


bend the wires down. : 
and bend the wires sufficiently upwards . 
so that the pan will stand level. 


‘The wire bracket shown by Fig. 1 is 


Fig. 6.—Plan of 
Wires under © 
Saucepan 





Fig. 4.—Details 
of Wire Bracket 
Shown in Fig. 1 





Fis 5 Detalecot 
Wire Bracket Shown 
in Fig, 2 





small saucepan is used, put in the amount 


of liquid generally required, and -place — 
across the wires ; the weight will probably 
Remove the pan, 


The bracket shown by Fig. 2 consists 
of two lengths of wire, and the construc- - 
tion is shown in Fig. 5. The sides E are 


- continued to F, and the front portion to 
G. The size of saucepan or other vessel 
will determine the distance apart of the | 


wires of the bracket (see Fig. 6). 


Presuming a 


-_. | a -, Se 24 SS. 
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THE operation ot cutting a hole in metal 
or stone cannot be said to be new. In 
the prehistoric times a primitive form of 
drill was used by man when holes were 
desired to be made in some of the rude 
implements, tools, etc., that were used at 
that period. It is said that even at the 
present time a form of drill is used by 
some Mexican Indians that bears a re- 
semblance to the hole-cutting tool used in 
prehistoric times. The tool at that period 
consisted of a piece of circular wood with 
a split at one end, into which was inserted 
a piece of hard flint ; this end of the stick 
was then tightly bound with some suitable 
material and the other end pointed ; the 
edges of the flint were rubbed to a point 
similar to the flat drill of the present time. 
In use the flint was placed on the material 
to be drilled, a piece of pebble with a small 
piece chipped out and rubbed smooth, held 
in the pointed end of the upright stick, and 
a bow (probably made from the branch of 
a tree) drawn backwards and forwards 
over the stick. This movement of the — 
bow caused the drill to revolve when 
drawn in both directions, for which reason 
the piece of flint was sharpened to a 
scraping edge. This crude tool gave ex- 
cellent results, and the modern drilling 

machine and the lathe have developed 
from it; the drilling machine can be 
compared to the flint drill used in a vertical 
position, and the lathe to the flint drill 
used in a horizontal position. 

At the present time small drills are 
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desired hole is not re ne qin. diameter. 


‘in the centre of the drill. 


dtchimedean - thallees 


revolved by bows, 
holders, whirl drill- holders, cand by small 


drill braces. These are useful where the — 


For holes larger than } in., it is advisable — 
to use geared breast “drills, if a drilling | 
machine is not available. Larger holes — 
are generally drilled by means of power- — 
driven machines, of which there are many — 
varieties. However, in isolated instances, — 
it may be necessary to use a ratchet drill. — 
Various home-made drilling machines are — 
described elsewhere in these volumes. __ 


or 


THE FLAT DRILL d 


The flat drill (Figs. 1 to 8) is is the type — ¥ 
mostly used in small machine shops, and © 
it is forged from a piece of circular bar J 
steel. The angles a and B (Fig. 1) should | 
be exactly equal, and the point ¢ exactly — 
The clearance — 
angles or the amount the cutting edge 
is backed off should be equal; the rake . 
or clearance is clearly shown by the © 
sloping line D in Fig. 2. The ordinary _ 
flat drill can be rotated in one direction 
only, but the type of drill shown by — 
Figs. 4 and 5 can be revolved in either — 
direction and good results obtained. 
The amount of material removed by a drill 
with a cutting edge centrally ground is ; 
naturally less than that removed by a drill _ 
with one cutting edge, as the material is ; 
removed by scraping instead of by cutting. — 
Drills with scraping edges are greatly used — 
by metalworkers for drilling small holes, 
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Pa are very aintanle for use in either an 


-archimedean drill or a fiddle drill. Though 
the scraping edge drill is rather an un- 
mechanical tool, it is in extensive em-- 
ployment by workmen for drilling minute 
holes in all kinds of metal. 


The flat drill is a very useful tool for 
cutting cast-iron and for work where close 


measurements are of little importance, 
but the holes drilled are never exactly 


round or parallel, neither are they straight. 


_ The cutting edges of the ordinary flat drill 
_ do not have sufficient rake to gave them a 


Fig. 1 


Figs, 1 to 3,—Flat Drill 


perfect cutting action, consequently the 


_ chips are constantly broken up and con- 


siderable force has to be applied to cause 


~ the drill to cut. 


Flat drills give. many different results 


- in working; the softness or the hardness 


of the material may be responsible for 
erratic working, and the presence of blow- 
holes in castings may cause the drill to 


_ bind and break. In a flat drill shaped as 


shown in Fig. 6 the radius a will regulate 
the diameter of the hole, and this will be 


much larger than the dimension B; this 


shape is incorrect, because the small cut- 
ting edge will do very little cutting at 
all, whereas it is important that the cut- 
ting edges should share the work equally. 
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There are cases, however, in which drills 
are purposely shaped as in Fig. 6. For 


example, it is sometimes found necessary 


to chamfer out a long hole in the centre ; 
for instance, it is not good practice to fit 
the hole in a long sleeve or coupling for 
allits length, the hole being generally made 
larger in the middle, so that the sleeve 
bears on the ends only. When chamfering 


out a hole, it is first bored in the lathe 


with a correctly shaped drill (Figs. 1 to 3), 
and then the out-of-centre drill is inserted. 
This will bore out the hole larger, according 





pees Fie. 5 Rig. 6,—Drill 
Figs, 4 and 5.—Drill for with Point Out 
Cutting in Two Directions of Centre 


~. 


to the amount. that the cutting edges are 


out of the centre. 


It is usual to make the sides of a flat drill 
parallel for about $ in. in length, as shown 
by Fig. 7 at a and B. This portion should 
be curved to the radius of the hole to be 
cut, and, in grinding, only the edges o and 
D are allowed to touch the stone. If the 
drill is shaped as shown by Fig. 8, the 
diameter of the hole will decrease in 
size every time the drill is ground, since 
the sides A and B are not parallel. A 
further disadvantage is that the points 
c and D are very weak when a drill is 
ground in this manner, and easily get 
chipped, the drill being then practically | 
useless. 
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- sitating frequent. grinding. 


The point of a flat drill Hones as 
thin as the size of the drill will permit, 
for it is only a scraping edge, and if the 
point is of any material thickness a great 
effort will be required to force the drill © 
through the work. If, however, the point _ 
is made too thin, constant trouble will be 
caused by the edge chipping, this neces- 


sometimes ground in the point of the drill 
(see Fig. 9) in order to remove the scraping 
edge that previously existed there, but 
as this somewhat weakens the drill such 
practice is not recommended. 





$. 7.—Correctly- 
shaped Drill Slides 


Fi 





shaped. Drill Slides 


A good form of flat drill for cutting out 


large holes and for enlarging holes that 


have already been drilled is shown by 
Figs. 10 and 11. This type of drill, known 
as a lipped drill, has the cutting edge either 
ground in or formed in the forging. By 
making the cutting edge in this manner a 


considerable amount of rake is obtained, 


thus enabling the drill to cut instead of 
scrape. It should be remembered that 
sufficient metal must be left at the back 
of the cutting edge in order that this is 
strong enough to take the strain from the 
cutting without chipping. 
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A groove is. 


Fig. 8. Seah Fig. Sp —_Drill with $e 


The writer has 
_ frequently used large lip drills for en- 
- larging holes in mild and hard steel forg- 
ings, and if these are plentifully supplied 






























with Lin bs they will give ‘patistactions 
Only flat drills are here described, and, as _ 
previously explained, this form of ‘tool wil Ne 
give only roughly accurate results ; if good 
and truly circular holes are desired, twist 
drills must be used. Ma 

Flat drills are usually ate ‘Ghee round — 
bars of steel, with the cutting end flattened 
out and the other end either turned « 
forged to fit the drill-holder. Of cours 
the turned shank, being more round thai 
a forged - one, will give better results” 
use than will the forged shank. | Some 
mechanics make good drills from worn-out 
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Grooved Point ae 10 and 11. —Lipped Deill 


_ 


files ater first grinding off ane esule This 

precaution is of importance, as if any 
grooves, such as file marks, are left in, a 
crack will probably result Sea the : 
process of Serdenings: | BS 


2 3 


THE TWIST DRILL. | a 
Nearly fifty years ago, both the late 
Sir Joseph Whitworth, the inventor of the 
-screw-thread now in general use, and the 
late Mr. Green, of Leeds, manufactured 
some. twist drills. However, these we 
not a success, and as a consequence fe 
were made. Some time later the Ma 
_ hattan Firearms Company of America 
produced some twist drills of a good finis 
but they were not Cee is the LO, li 
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eto too keen in their cutting miler ord 
‘ouble was caused by frequent breakages. 


.S.A., then took up the matter, and by 
-. liminishing the keenness of the cutting 
edges, adopting an increasing angle, and 


r entre of the drill, he produced better 
esults than had previously been, obtained. 





E | Gig. 18 Combined Drill and Countersink 


Reef as 3 
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Twist drills are now Gniecnally eee with 
_ a constant spiral, so as to obtain a uniform 


4G 


cutting angle as the drill is ground shorter. 


Se The ordinary commercial twist drill 


: (Fig. 12) is made from round material, and 


_ has the flutes slightly. backed off from the 
x cutting edges, as shown at A and B (Fig. 


13). This is done in order to prevent the 


x drill from binding, but drills made in this — 


_ manner do not give such good results as 
those made as shown by Fig. 14, which 
form of drill has clearance ground on the 






cutting edges, as indicated at A and B. 



















bie. wiet Drill Company, of Cleveland.~ 


plates concentric with the outside of the. 
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ies Figs. 13 ad 14 the clearance is shown 
exaggerated, in order that the effect may 
easily be noted. 

As_well as the parallel hank mostly 
used: in lathes, and the taper shank (Fig. 
15) always used in drilling machines, there 
are several special drills. The hollow 
twist drill (Fig. 16) has a hole cut length- 


wise through the shank connecting with — 


the flutes of the drill. The shank is some- 


Fig. 13,—‘ Backing- 
off”? of Drill 


Fig. 14.— Alternative — 
Form of ‘‘ Backing-off ” 


Fig. 19.—Straight-fluted Drill _ 


times screwed-and fitted with a metal tube. 


of suitable length. The lubricant is con- _ 


veyed to the point of the drill on the out- 
side of the tube, while the hollow tube 
admits of the passage of oil and chips from 
the point. A unique drill is often used 
in automatic machinery and in other 
machines where: the work revolves and. 
the drill does not turn. In Fig. 17 the 
spiral holes indicated by dotted lines are 
drilled in the material, before twisting, 
from the point to ‘the shank, where they 
enter a large hole into which the oil is 
pumped. A special attachment in the 


304 


~ machine causes oil to be forced down the 
heles in the flutes and out at the cutting 
end. This method keeps the cutting edges 
of the drill cool, and also forces the chips 
upwards out of the hole. 
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Fig. 20.—Marking Out Circle for Drilling - 


In addition to the drills that have 
already been described, there is a number 
of twist drills with a special shape of 
shank, but as this does not affect the 
shape of the drill, as far as its cutting 
capabilities are concemed, they will not 
here be discussed. 


The combined drill and countersink ~ 


(Fig. 18) is greatly used by metal-turners 
for drilling the recess into which the lathe 
centre is placed. It will be noticed that 
there are two different diameters shown 
in Fig. 18; the small drill is for cutting a 
hole so that the point of the lathe centre 
will not bind, and to give the centre a 
large bearing surface. The portion of the 
countersink drills the part that receives 
the centre, the pomt being free from any 
pressure, and the centre receiving the 
benefit of being lubricated by the oil that 
- has previously been placed in the same 
hole. 

When thin sheet metal is drilled it is 
best to use a straight-fluted drill (Fig. 19), 
twist drills being unsuitable on account of 
the spiral flutes. If an ordinary twist 
drill is used it has a tendency to plunge 
through the material, the spiral flutes 
acting as a screw, as will be understood 
from the action of a coarse-threaded 
_ screw when passing through a nut; 
_ straight-fluted drills are also often used 

for drilling brasswork. 


~ a small amount of material, it will be 


more chisel cuts must be made until it is_ 
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DRILLING | HOLES | 
When it is desired to drill a hole, it is é 
usual to “‘ mark off ”’ on the surface of the 
material the size of the hole required. A | 
centre is first made with a centre-punch © 5 
and a circle scribed round it by means of : 
a pair of compasses, using the centre for — re: 
one leg of the compass. Several small — 
centre-punch marks are next made on the © 


line, as shown in Fig. 20. The drill is then — : 
-fed down into the centre, and a small — 
amount of material cut away; the drill _ 3 
is next lifted clear of the work, and note 


is taken whether the outside edge of the | 
newly drilled portion is concentric with 
the marked-out circle. Should it prove 
to be eccentric, as shown in Fig. 21, it is 
obvious that the centre must be drawn 
in order to bring the drill into correct 
relation with the marked-out circle. The 
method of doing this is indicated by Fig. 
22. The groove A is cut by means of a 
narrow-nosed or cross-cut. chisel, this 
enabling the drill to run towards the 
desired centre—that is, in the direction 
of the arrow. After again drilling away 
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found that the drill has changed its posi- 
tion, and if it has not moved sufficiently, 
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Fig, Sein Showing Eccentricity 
| of Drill Recess. 


By Saf Ck oe Oi “ 


brought into the correct position, as shown — , 
by Fig. 23. It must be remembered that — 
the chisel cut is most effective when it is 
deep near the desired centre, as shown ri 
Fig. 22. 

In drilling deep holes it is often advance 
rate: to drill first a small hole neh 
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> 






EP sirongh the material (Fig. 24), in order 
_ to take the strain off the point of the 
‘2 drill. As already explained, the action 
g at ope point is only of a scraping nature, 
: 


and if a large drill is used considerable. 


Point 





Fig, 22.—Method of Drawing 
Centre 4 


effort will be required to ee it into the 
material. 


SPEED OF DRILLS 


Regarding the speed of the drill, if no 
method is available for indicating the 
number of revolutions per minute, the 
condition of the cutting edges may be 
observed after the drill has done a little 
- work. If the cutting edges are chipped, 
it is an indication that too much pressure 

or feed has been applied; if the corners 
are worn, it is an indication that the drill 
is revolving at too quick a speed. Of 


i @P "ar 
. 


do FS ee 


Nee a 


course, unless the drill is correctly hardened 


the above observations will be of little 
use, since ordinarily a hard drill would 
badly chip and a soft drill would badly 
- wear. It is, therefore, essential that the 
_ drills must be correctly hardened. 


_ SPEEDS OF ORDINARY CARBON-STEEL TWIST 





a, DRILLS 
Ps Revolu- ja; Revolu- | Revolu- Revolu- 
ag tions per s a a tions per|>'% or alt tions per ar ae tions per 
E> rs minute ‘minute minute minute 
te 1834 BR 141 4 +5 73 245 49 
917 t 131 1 70 23 48 
+ 611 33 122 | 181} 68 2% | 47 
2 t | 458 115° | 12 |- 65 2b | 45 
r db 360 108 1# 63 24 44 
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Fig, 24.—Leading Hole to 
take Strain off Driil 


per minute. 


METAL-DRILLING TOOLS: HOW TO USE THEM 335 


The speeds given in the foregoing table 
are those recommended by one of the 
largest manufacturers of twist drills in ° 
the world. The feed recommended is 


004 in. to 007 in. per revolution for drills 
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Fig. 23.—Drill in Correct Re- 
_lation to Marked-out Circle 


that are smaller than 4-in. diameter, afl 
from -005 in. to 010 in. for drills larger 
than 4-in. diameter. 


SPEEDS AND FEEDS FOR HIGH-SPEED-STEEL 
TWIST DRILLS 
Feeds 


Feeds 


Revolu- Revolu- 





pies tions per| Per. Per Bes wit tions per|. Per Per 

minute \rev. im | minute minute |rev. in |minute 

in. | Min. : im |inin. 

4 1180 0072 8:48 1 198 O12 74-2::5k 
a 940 ‘0078 7:28 14 180 01381 | 2:37 
$ 780 0083 6°45 1% 165 0135 | 2°23 
ae 666 0087 5:79 te 151 .| :0138 ; 2:07 
4 580 ‘0091 5°27 1¢ 140 ‘0141 | 1:97 
ts 513 "0095 4°84 2 130 0144 | 1°88 
gf 460 0098 4°51 24 113 ‘0150 | 1°69 
ots 416 ‘0101 4:2, 24 100 0155.) 1°56 
2 380 ‘0104 3°96 22 89 0160 | 1:43 
BR 349 0107 Bre fi 3 80 0165 ; 1°31 
$ 323 °0110 3°55 3h 72 0170 ; 1°22 
B 300 ‘0112 3°37 34 66 0174 | 1°14 
1 280 -0114 - 3°22 32 60 0178 | 1°07 
1% 247 0119 2°94 4 55 "0182 | 1:0 
14 | 220 | -0123! 2-72 


The above speeds and feeds are given 
by the makers of the well-known “ A.W.” 
high-speed drills, and are arranged for 
ordinary grades of mild steel and cast-iron. 
When drilling brass, the speeds may be 
increased 100 per cent.—that is, multiplied — 
by 2—and for cast-iron the feeds may be 
increased 25 per cent. for all drills above 
3-in. diameter. From the table given it 


- appears that a }-in. drill will drill through 


mild steel at the rate of 83 in. per minute, 
and a }-in. drill at the rata of nearly 4 in. 
It must not, however, be 
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assumed that the speeds aid feeds given 
in the table for high-speed drills are the 


-- maximum, for the writer has seen cast- 


iron being drilled at the rate of 15 in. 
per minute, and Messrs. Armstrong Whit- 
worth have drilled cast-iron at the rate 
of 20 in. per minute. The same firm have 
drilled 2-in. holes in steel plate at the rate 
of 102in. per minute. .A further example 
of rapid drilling has been given by a 
Coventry firm ; 
was drilled through 1 in. of steel in 28 
seconds. 


Fig. 28 
Figs. 26 to 
28.—D rill - 
PointsCor- Fig, 29, 
rect, Incor- Testing Height 
rect, and of Cutting 
withInsuffi- Edges 
cient clear- . 

ance 





‘Twist Drill 


Regarding the ability of high-speed 


drills to stand the strain resulting from - 


feeds and speeds as here given, it may be 
mentioned that 500 holes have been 
drilled through cast-iron 2 in. thick with 
a feed of 20 in. per minute with one 
“A.W.” twist drill without resharpening. 
When it is remembered that only a few 
years ago the drilling through a 23-in. 
iron bar with a 4-in. drill in 14 min. was 
considered a good performance, it is an 
easy matter to realise the importance of 
using high-speed - drills 
engineering works. Although the cost 
of high-speed drills is about twice as great 
as that of ordinary carbon-steel drills, the 


extra cost is saved in a big establishment 
It is not | 


after using for a few minutes. 
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tions required for smaller diameters than — 
that would be very great, and the cost of 


in this case a 1? in. hole 
_ (see Fig. 1, p. 331), and the angle of clear- 
ance about. 3° (D, oe aE ate sah ee 


Figs. 30 and 31. =Dails Sth 
Too Little and Too Mich 
Clearance 


Fig32--Datierauad Onto 


in up-to-date — 
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usual to eke high- ee drills of new <4 
diameter than } in., because the revolu- — 


> 


manufacture excessive; a }-m. drill re- y, 


quires 1,180 revolutions per minute ine 


* 


order to Oheate good results. 2a 


GRINDING DRILLS Sirs 


The angle of the cutting cane of 
ordinary flat drills should be about 120° 





_ Figs. 33 and 34. ae 
oe Home-made Drill NS 
Gauge 





of Centre _. 


grinding, care ae be taken that. +hess 
edges are ground perfectly equal each side — 
of the centre line, so that each cutting — 
edge does the same amount of work. — 
Drills that are used with a scraping edge — 


should be ground to a bevel of about 27°. 2 


If the clearance of a twist drill is in- 
sufficient or imperfect, the tool will not — 
cut. When force is applied the drill — 
resists the power of the machine, and in— : 
consequence is crushed or split. It is” Ss 
well to start a drill by hand after grinding, a 
observing the character of the chips, — x 
which should show if the drill is se ae 
correctly ; in wrought-iron, when the 
drill is cutting correctly, the shaving will 
sometimes attain a Jength of several — 


feet. ~ 33 Sie os ae 


nae 








Gein fh a less Sets ee ae a drill 
‘that will cut a crooked and irregular hole. 
- The grinding line (4, Fig. 25) on a drill is 
placed slightly above the centre, to allow 





an important factor ; 
to the clearance. 


the angle is an index 


drill may not cut at all. Fig. 26 indicates 
the correct angle; in Fig. 27 the angle is 

too sharp; in Fig. 28 the angle runs back- 
: wards, and shows the want of clearance. 


for the proper angle of the point, which is 


E If the angle is too great’ 
3 the drill cuts badly ; if not enough, the — 
; 


a ANTE effective method of determining the 


equal the fenarice or the amount that the 
drill is out of centre. 
The amateur will probably not possess — 
a twist-drill grinder, and in its absence 
he may test the. cutting edge on his 
drill by means of the appliance shown in 
Figs. 33 and 34. One may be made from 
15 in. by # in. flat iron drawn down, and 
a point ground on at A before bending. 
The centre in the shank of the drill ‘is 
placed on the point of the appliance, and - 
an are described on the flat portion with — 
the cutting edge of the drill. Then the drill 


- is turned round, and the action repeated. 


It may thus be seen whether the cutting 
edges are of equal heights and lengths. 
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"Fig, 37.—Arboring Tool 


-@ flat surface, holding a scale a, as ‘in- 
dicated in Fig. 29 ; by turning the drill 


a 


,™ 
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: should be equal. The cutting edges should 
_ be of exactly equal length, since the effect 
of the inequality is doubled in working. 
If a twist drill is ground as indicated in 
» Fig. 30, no cutting will be done: at. all, 
_ since the part of the drill a at the back 
of the cutting edge touches the work first. 
- On the other hand, if the drill is ground 
with too much clearance; as indicated by 
Bt 31, the cutting edge a will quickly 
~ embed itself in. the metal, and cause the 


_ drill to break. If the drill is ground out — 


of centre, as shown by Fig. 32, it will be 
_ the radius a that: will determine the 
diameter of the hole, and the space B will 
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eee is to set the point of the drill on 


- round its clearance is shown, as well as. 
the height of the cutting lips, which height _ 






Fig. 39.—Screws in 
Rose Cutter 





Fig. 38. AGE Fig 41. — Radius Fig. 40. —Counter- 


bor End of Atbor sink Arbor 


Spindle 





OTHER SHAPES OF DRILLS 

-When a hole is bored through a casting 
or other machine part, the surface round 
the hole is usually: arbored to form:a. flat, 
smooth bearing for the nut or bolt head to 
bed on, and for this purpose a pin drill 
(see Figs. 35 and 36) is used. The pin 
‘enters the hole, and steadies the drill. 
The flat. cutters true up the surface, or 


bore it deep enough to receive _ cheese- ’ 


headed. ‘screws. | 
Another form of arboring tool 3 is shown. 
by Fig. 37. It consists of a loose rose- 
head. cutter, which is quickly attached to 
a mandrel or shank to fit the drill spindle. 
The lower end of the mandrel has two 
small keyways or grooves opposite each 
other, and they also turn at right angles 
at the top ends (see Fig. 38). The loose — 
Tose cutter is provided with two internal 
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projections made by tightly fitting screws, 


as shown in Fig. 39. These projections 


fit up into the vertical grooves. shown in 


Fig. 38, and then a slight turn carries them 
into the horizontal grooves, the rose head 
2 being thus retained in its working position. 


Other forms of rose-head cutters are 
They are used 
for countersinking and forming the coned . 
‘Fig. 41 


shown by Figs. 40 and 41. 


seatings for small valves, etc. 
shows a useful shape where holes have to 


be rounded off instead of being only 

















Fig, 48.—Diagram Showing 
Angle of Cutter. =a 














Figs, 43 to 45. Hae or 
Arboring Drills, 











follow ‘afer the “Gitta cone- “paine a 
drill. One form of flat drill is shown by 
Fig. 43. It has'a short centre spur of — 


‘diamond. point shape, the cutting-edges 


and sides being backed off as usual for 
clearance. 

Another form of flat drill is shown hae 4 
Fig. 44, and in general view by Fig. 45. — 
In this case, the spur is replaced by a slot 
cut at an angle with the edges of the drill a. 
so that*the inner cutting lip of one side — 
will just lap the inner edge of the opposite — 
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Fig. 49 


countersunk. A solid head sntitersen ee 
is shown by Fig. 42. This tool is turned ~ 


up the required size, and then divided out 


for eight, ten or twelve teeth, according — 


to diameter. The cutting teeth are then 
filed or milled with a circular cutter, after 
which each tooth is carefully “ backed 
off’ or given clearance, the same as the 


in a less degree ; the clearance is distinetly 
shown in Fig. AD Sa 
. It frequently happens that holes | are 
ys required with flat bottoms, and to effect 
this a flat or “ bottoming ” ‘drill is used to 


2 4 " : se . - / 


\ 


Figs 49 and 50. beens Tool 


size of the Wesker: 
lip of a drill or any other edge tool, but - 


ghendice the flat. drill, which makes. @ a 





. Fig. ry a “Drill foe’ 
Cutting wie 












lip, and SO Tae a clean surface on the. ‘ 
work. ag 

Fig. 46 shows a special. shape drill and 
cutter combined, this tool being used for 
making thick washers from sheet-metal. 
The centre drill bit forms the hole, and — 
the outer spurs or cutters determine the © 
‘The drill shown. by 


in ehest wisbalie The short Netiine ‘sp r be 


“s~ 














‘5 = Tig 47, is used. A> celten hole ‘et 
- the. same diameter as the pin a is first 
é drilled in the sheet-metal, which is fitted 
on. hardwood to the table of the drilling 
~ machine. , Then the horizontal bar B 
~ containing. the cutter or~parting tool is 





the set-screws ; 
Be “the metal plate. 


set to the given radius, and clamped with . 
the dotted lines indicate > 
Side clearance is given 


on one Nios one as sehen a hole reqitifes o 
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enlarging. A nicely finished hole can be 


made with this tool if the cutter is slightly 


rounded on the corners and made almost 


parallel on the sides. 


A long boring bar is shown by Figs. 51 — 5 


a reduced shank to fit ‘the drill socket. 
The bottom end is supported i in a flanged 
bearing (Fig. 53), which is, bolted to the 


table or to the: base-plate of the machine. — 
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Steady. Plate is omeush 
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e Be the cutter as shown i in Fig. 48 ; this 
‘is important, aD if neglected a breakage, 

will occur, . - 

' The cutter nk (Fig. 49) is cra from. 


end of the bar a slot Z in. long by Lin. 
These cutters are used 


- and. wedge. 


_ that have been cored out in, moulding. 






as shown in the end view (Fig. 50), or the 
: same cutter may be set out so as to cut 






















































































-3.in. diameter mild steel with a parallel . 
~ shank to ‘fit the socket. -Near-the lower | 


wide is made to receive a flat, hard cutter — 
principally for enlarging holes in castings — 


The cutter canbe set to cut on both edges _ 


Fig, 57 
' Figs. 55. to 57.—Rose Bits 





Care should be taken not to spring the 
bar out of line while bolting down the 


bearing. It is a good plan to scribe a 
line deeply round the flange on to the base- 


plate once the bar is correctly set, so 


that the bearing may be quickly adjusted 


at any future time. The bar is provided 
with two cutter heads, which can. be 
wedged in any position by suitable keys. 


The heads are further secured by a set- | 


screw opposite the key. A face view of the 
head, with .°,-in. square cutters fixed with 
set-screws, is shown by Fig. 52. A T- 


socket wrench is more useful than an % 


o 


and 52. The bar is 1 in. in diameter, with 


~ 
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-open-jawed spanner for these small square- 

head set-screws, and a suitable wrench is 
shown by Fig. 54. 

This cutter bar is used for boring out 
work-of awkward shape, or work which 
it would be impracticable to chuck on the 
lathe. ‘The cutter bar is entered through 
the work to be bored out and into the 
steady plate.. The’ latter should be over 
a hole large enough for the bar to pass 
through freely, as it is fed by the hand 
wheel during the boring. The work is 
chucked or. bolted to the table or the 
base-plate, being, of course, set accurately 
to the guide circles on the casting, and 
- truly concentric with the boring bar. . 


When holes in machinery are required 


to be smooth and to be a standard size, 
the drills slightly under the finished ‘size 
are used to bore the holes, and are finished 
to standard size with rose bits as shown 
by Figs. 55 to 57.. These are 3 in., 


bits are turned up ‘004 in. over gauge 
size to allow for subsequent shrinking and 


lapping down after hardening. There 
are six flutes parallel with the axis (see © 


Fig. 58). The teeth are spaced out and 
filed six, eight, or twelve, according to 
the diameter of the bit, and must be 
backed oft to give clearance, as previously 


described for the loose rose-head cutters. 


The enlarged end view of a rose bit is 
given in Fig. 59. This type of bit works 
very well, and turns out good work when 
new ; but after several dozen holes have 
been. rose-bitted out, the bit begins to 


_ show signs of wear, and is no longer fit to 
size - where. 


make holes of a standard 
extreme accuracy is required. Another 
defect is in the large amount of best steel 
required for a full set of reamers or bits. 
The first defect is set right by- heating — 
and upsetting the end, skimming up in 
the lathe, re-cutting, and hardening the 
teeth again, which means practically the 


labour of making a new bit. 
¢ 


REAMERS 
The reamer—known also as rimmer, 
rhymer, etc.—is a tool for truing or 


enlarging a. hole and bringing it to its 
a aoe shape. 


The old-fashioned reamer 


3 e 
fin., = 
4 ? 
and 1}-in. in diameter respectively. The - 


grooves. | 
the blades a little more ; 


PP Drees ab. ore 


or broach was simply a tapering tool with 
many sides which was rotated in the hole, _ 
The 


the edges scraping away the metal. 
solid fluted reamer was a better tool, the 
flutes being backed off to give clearance. 
Simple flat-sided reamers, which answer 
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very well for a variety of jobs, are really — 
-broaches, and have not much in common 


with the modern shell reamer, which is 


drilled out to fit a mandrel on which it 
is used. Shell reamers (see Fig. 60) are 


made in sizes from 3 in. upwards, advanc- 
ing by 7s in., and there is usually one 
mandrel (Fig. 61) to six shell bits. 
shells are fitted on the small end of the 


mandrel, and are driven by the two pro- — 
jecting pegs which engage in the slots © 
--made in the shells. 
~ mandrel takes the thrust of the cut, while — 
a cheese-head set-screw retains the shell 


The shoulder on the 


on the mandrel. 


To overcome a difficulty of reamers or 


The — 


rose bits wearing and becoming less than — 


gauge size, the expanding blade shell - 


reamer (Fig. 62) was devised. These 


reamers are not made in the smaller sizes, . 
In . 
the reamer shell are spaced and formed six 
longitudinal grooves having a very slight 
taper, and with a very slight undercut 


as it would be impracticable to do so. 


or dovetail in the grooves. ‘In the latter 


the steel cutter blades are tightly fitted — 
| As wear 


(see enlarged end view, Fig. 63). 
takes place, the blades are touched up on 
the oilstone, and forced farther up the 


the limit of ex- 
pansion is :004 in. to -008 in., according 


The taper in them forces out 


to the size of the shell. When the blades 


are much worn new ones can be insefted _ 
Fig. 64 shows a hand 
reamer of the expanding type on similar ie 


at small cost. 


jnes to those ee wii pad 


already hardened- and tempered, owing 


to the difficulty that is experienced in so 
_ tempering the drill that the required hard- | _ 
ness is equal all along the length. The — 
hardening of a twist drill is a complicated 


operation, since care has to be taken that 


the steel is uniformly heated, and that 5 
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HARDENING AND TEMPERING DRILLS _ 
It is usual for twist drills to be bought rae 
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on tool is not allowed to warp. The 
_ drill is generally rotated, after which, it 
q is fitted in an appliance to keep it revolv- 
- ing while being quenched in water or 
«other. suitable liquid. Twist drills are 
ie often tempered in a bath, of oil; many 
Ms 


- manufacturers use other methods, which 
_ they prefer to keep secret. - ! 
Flat drills are hardened at the cutting 
edge only, and it follows that as the drill 
_ Wears or breaks it must be re-hardened 


_,and tempered. The heat treatment for 
flat drills is as follows: The point is 


ey re. 
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fn. 


cutting edges the drill should immediately — 
be cooled. ui ; ae 

The method employed by an expert in 
hardening and tempering flat drills is as» 


follows: The drill is heated to a bright 


red heat for a length of about 4 in. from ~ 
the cutting end, and about 3 in. of the 
point is immersed and kept moving in 
cold water for a sufficient length of time 
to quench the material at the point only. 
The scale is then quickly rubbed off with 
a piece of hard stone, in order to brighten ~ 
the steel, and then the drill is taken into 


























| Ss Fig. 59. 
Figs, 58 and 59.—Section and 
_ End-View of Rose’ Bit 








Fig. 60.—Shell Bit 




















Fig 63. 
Figs, 62 and:63.—Shell Bit 
with Expanding Blades 














heated to a bright red heat on the forge 
or by other available means, and the 
drill is then dropped into clean water. 
This hardens the tool and makes it too 
brittle for use, and it is therefore necessary 
to temper it—that is, lower the degree 
of hardness and make the cutting edges 
softer. For this reason the drill is placed 
on a piece of red-hot iron or steel, and 
immediately the desired colour appears at 
the cutting edges it is quickly dropped 
into cold water. The colours obtainable 
range from a very pale yellow to a deep 
blue, the former colour denoting hardness, 
the. latter indicating softness ; the usual 
colour for drills is dark straw yellow, and 
when the steel shows this colour at. the 








a good light and the colour: observed as 
the heat from the remaining hot portion © 
passes down towards the point. When 
the desired colour reaches the point the 
drill is quickly plunged into cold water 
and kept moving. - 

This method has the advantages that 
the hardening and tempering can quickly 
be done, that the drill need not leave the 
hand after heating; and that no heating 
of an extra’ piece of iron or steel is. neces- 
sary. It must, however, be remembered 
that the drill end must at first be held in 
the water for a very short time, but long 
enough to quench the point, and that the 
colours are observed in the daylight (this 
also applies to the other method described), 


; 


and that no time is lost when the drill: es 


finally quenched. The colours move so 


rapidly down the steel that a few seconds’ © 


delay in cooling will cause the drill to 
| become too soft. Another point to re- 
member is that if the point of the drill is 


held in the water very long at the first 


quenching the colours will not appear at 
all. Though the last-mentioned method 
of hardening and’tempering has the merit 


of simplicity, the correct treatment can 


be acquired only Py. Rae ee: 


EASY METHOD fh MAKING SMALL 
DRILLS 

Most amateur méchanios who have 

to drill small holes ordinarily use the 

fiddle or archimedean drill, in which the 

drill revolves first in:one direction and 

then the opposite. This is a slow process, 
- because it is impossible to grind a drill 
with ‘cutting edge to cut in both direc- 

tions. In fact, such drills do not cut; 


they simply scrape the metal out of the. 


hole they make. The American twist 
al is a good drill, but when less than 
qs in. in diameter it is not satisfactory. 
In fact, under 4 
weakens it to ‘suoh an extent that it is 
practically useless for rapid work. 


The following is a method of making : 


small drills that cut beautiful holes, drill 
rapidly, and stand well in cast-iron, ‘steel, 
brass, etc. Break off a piece ofa knitting 


 . needle about 2 in. long’ in the following 


manner. Place the needle in the vice in 
a vertical position, letting it stand 2 in. 
_ above the jaw of the vice. Then, with a 


small pair of pliers, take hold of it just 


* clear of the vice jaw, give it a sharp twist 


as if bending it at right angles,.and it will | 


then snap off clean. Next take a piece of 
-_ sopper wire, say 12 in. or 1 ft. 6 in. long, 
- about No. 20 gauge, clean it with a piece 
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-wire close up to the needle ; 


in. the groove in the drill © 





of ‘emery- Meth for abouts 63 in. ae one end, - “4 
Take the piece of steel, and 4 ‘ 


and tin it. 
place in ne vice in a vertical position, — 
projecting ~ in. above the top of the jaw _ 
and # in. ‘trom the side. Now take a_ 


french nail, and give the tinned end of the — ir 


wire a turn close under the head of. the 
nail. 
not to come off the nail. Pass the wire 
through the jaw of the vice, bringing the — 
take up the 
slack, then proceed to_ owind the wire. 
round the needle until =4, in. from the top. — 
Now take it out of the vice, and cut ne 
the ends of the wire. 


Then ‘give the wire a twist, so as 






Then ‘remove the c 


wire from the needle, which can be easily — iz 


with a small file, removing the burrs, etc. 


Now replace the wire, taking care’ that: re 
is put on in the same way as before, as — 
this end of the needle is slightly*tapered. — 
When replaced, apply a little soldering — 
fluid, and with a hot soldering bit give it © 
the hot bit will not. 
affect the cutting end of the drill, because a 


a Couch on the wire ; 


the pliers keep this end cool. 


Now with a small file trim off the spat: e 
Awad solder until it just shows the copper ie 
‘Then grip the slightly projecting — 
next the cutting 

end of the drill, first by grinding a flat on ~ 
each side, and. then by pointing in a 
sitnilar manner as in grinding a larger-size 


wire. 
end on a grindstone ;. 


drill ; but do not touch it on the side. 


The object in placing the copper wire — 
tound the drills is to prevent them slipping, — 


done by holding the needle with a pair of ~ a 

pliers and taking the wire > | 

‘finger and thumb, giving the pliers a eet Ng 
. twist.. Then trim up the end of the wire~ 


etween the py 
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because, being such small drills and highly _ 


polished, they have a great tendency to - 
slip, especially if there is not a good chuck — 
for holding them. No eee is re- e 


see 
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Bs _ Fras, 1 to 12 ‘Ihastrate generally and in 
is detail the const uction of a span-roof 
po -greenhouse which possesses some points 

of merit: it does not need to be built into 
the ground and is thus a tenant’s fixture 
_ (it should rest upon a row of bricks 
~ without mortar), and, in addition, the 
removal of a few screws allows of the 
structure being separated into six main’ 
 pieces—front, two sides, end, aos two half 
Spans, So making — 


afi: 


38 the’ _ greenhouse 
we essentially — port- 
- able. The most 


suitable timber for — 
_ the work is good 
> red. deal. ©, The 
canting: ‘of. 
materials for the © 
house are as fol- 
low: » 
Boarding 2 
ie eo i, by ae 
_ sash bars, 13 in; 
by 14 in. by 123 -. 
By it.’ “door frame, — 
3 i in. by 3in. by | 
sf 16 ft. 6 in. ; 3 sill, 
2 in. by 2 in. by 
- 30 ft:; bead for : 
- door, Zin. by $in. by 30 ft; 
stiles, 34 in. by. din. by 43 ft. ; ; end tiles, 
B24 in: by 14 in. by 23 ft.; bottom, rails, 
Ms Ati in. by ih i in, by 30 ft. ; top rails, 2} in, 
ee poy ii in. by 30 ft.; muntins, 24 in. by 
8 in. by re ft.; bottom rails of top light 
% 4 in. by. 2 in. moe 21 ft. 5 ae rails of top 


ee 





) Sea 2! 
ie > : 


‘Building a Portable Span- 
‘roof Greenhouse — 


light, re in. he 12 in. by pA Dk 1 


-muntins, 3 in. by an 
panels 9 in. PY 2 4 in, ‘by 3 ft. 6 in. 





Fig. 1.—Portable Span-roof Greenhouse | 
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frame 


under light, 2 in. by 14 in. by 4 ft. ; 


bottom rail o (Fig. 5) 44 in. by 2 in. by 2 


30 ft. ; door bead, 14 in. by i 5 in. by 12 ft. ; 

ridge, Sd in. by 1 ICDs Cit. door 
stiles and top rail, 3 in. by 13 
14) ft.56 in, 3 3 door, middle ana bottom 
rails, 6 in, by 14 in. by 5 ft.; door 
in. by 2 ft.; door 


in. by > 


Sides and Rada: te 


—Fig. 4 shows 


_ the top rail of the 
side-light, the bot- 
tom rail, and two 
stout bars A and B. 
The lower part of 
the structure is 
matchboarded. 
For marking out, 
the four stiles may 
~be placed on each 
other in pairs, and 
the four marked 


the mortises as 
shown in Fig. 7. 


The exact positions ee the joints .of the — 


stiles and rails are showa in Figs. 8 
and 10. ! 

The two top als and the two bottom 
rails of the side-lights can be placed on 


each other and set out for the shoulders of 
tenons at each end, and the twostout bars | 


. 


down at once for — 


te oe 


— * 


that the sides are ry 3 
each formed of 
two main stiles, 
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5 


and the intermediate bars may be set: 


out from these. The shoulders of the 


rails must be long enough to fit into the 
rebate and over the chamfers. 

All the bars are now placed together” 
and squared across at each end for length. 


}— 2°-2°— 


Figs, 2 


90% 





Fig. 4.—Side Elevation of Greenhouse: 
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and 3.—Two End Elevations of Coicenhouke i 


. f. 

' ‘ oe 4 aS 
- +g “4 \ es 
: + «ft 


A and B to pass in about 2 in. The 





It is best to mortise the top and bottom | ; 
rails, so as to allow the tenons of the. bars 


finished forms are shown at Bc and D, | 


(Figs. 8 and 10). | It is a good plan to 


< 


rebate the stiles their whole lene the sy 


6.20" 








(see HE and F, Figs.. 8 and 
» -10).. The lower outside edge 


side-lights should also be 


(PIS 5) ss 
In making the pack end 


for the sides. 
rail is set out and mortises 
are made for the bars. 


. made, the stiles and rails 
should be fitted together, 


YER AT Ty 


of the bottom rail of the 


(Fig. 3), the two stiles and. 
the bottom rails of the sash ~ 
are set out for mortising 
and tenoning, as described _ 
~The bottom 


These joints having been 


> 
* 


| <—2.3'-> 3’. cece ae aes.) : 


| upper part to ‘receive the _ 
glass and the Igwer part to 
‘receive the macchboarding | 


the two top slanting rails 
laid down on the framing — 
au their respective as ite x 


rebated as indicated at G 





Bis 52-Detail Groas-seotion 
_ through Greenhouse: 






Fig. 7.—Setting-out Stiles o 
Sides 












Fig. 9,—Part Horizontal Section through 
- Greenhouse 
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and the shoulders marked off for tenoning 


tothe rails and the positions of the mortisés — 


in the stiles indicated. These are the 
joints at H, K, and Lt (Fig. 3), isometric 
views of Hand 1 being shown at M (Fig. 11) 


and N (Fig. 8)., These joints having been 
made satisfactorily, the stiles, bottom 


rails, and top rails should be rebated and 


chamfered, after which the whole skeleton - 
: frame should be put together 







and kept quite square, when 
the position for the. mortises of 
the bars in the top rails can 
.. be marked out. Next, the bars 


Fig. 10.—Details of Side | 
- of Greenhouse 


they are to occupy, the shoulders marked _ 
off on them, and the ‘tenons made to - 
these. Now make the mortises for the .. 
bars in the ‘top rails; then the complete | 
end with bars: can be put together, the. 


joints first being well. painted? Where 
the joints go right through, they can be 


wedged ; in other cases it would.be best 


to secure them with a couple of screw 
inserted from the back. as 


Skylights.—In setting out the mor- 
tises and tenons for the stiles and rails of 


the skylights, the chief point to notice is — 


the joint between the bottom rail and 


stiles (see z, Fig. 12), where the thickness — 
-of the bottom rail is less by the amount 
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_ of the depth. of the rebate than that of the — 
-v and w (Fig. 4), with a cros’-bar tenoned - 
_into them, so as to form an opening for — 


ends of the bars are tenoned into the top ~ 
rail, the glazing fillet being allowed to ~ 


-railas at y. The joints should be painted — 


can be laid over the position Bottom Rail, ete.—The bottom led Oo 


them 


~ can next be prepared and notched over © 
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stiles. The skylight on the right-hand — 
side of the house has two stout bars — 


the small ventilating skylight. The top — 


rail as shown at x (Fig. 12), whereas at — 
the bottom end: the square of the bar is — 
forced into a socket made in the bottom — 


run on almost to the edge of the bottom — 
and fixed together 


or rail o (Figs. 5, 8 and 10) should ~ 
be shouldered on to the stiles, so | 
that the distance on the outside 
of the rail is just the thickness of — 
the matchboard behind the face — 

of the stiles. This notching out — 

_ ‘will be understood from Pp (Fig. 8), — 
_ the ends being in all cases mitred 
and_secured to the stiles by three » 
or four stout screws. | SO eae 
The top ends. of the matchboard. — 
~ should now be rebated at the back. 






4 


_ so as to fit into the rebate formed 
‘in the bottem rail @ (Figs. 8 and — 

- 10)... The matchboards havin 
been carefully fitted in’ should be — 
fixed in position by driving 1}-in. — 
‘nails obliquely into the bottom 
rail of the light, the bottom ends — 
_ being nailed to the rail o in the’ 
ordinary manner. Painting all the ~ 
joints of the boards before fixing — 
in position will add to their — 
weathering properties. = = 
_ The next procedure will be to plane off — 
all the joints flush. Then the sides and 
‘ends should be secured together by about — 
five 3 in. stout screws. The'top rails can 
next be planed off flush with each other. — 
~ Ridge and Skylights.—The ridge , 















the top rails at each end. This done, the 
upper edges of the skylight can be 
bevelled off and fitted to the sides of the — 
ridge. The skylights may be secured 


x - ie =" 


to the sides and ends either by screwing 
from the outside or by inserting screws 


obliquely through the top rails of the 
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ides” aid Ponda: For purposes of ook: “ 

ig brass screws will be found far 

Sl poribr to steel screws. The joints be- > 

tween the ridge and skylights can be _ 

made water-tight by fixing on a capping » 

of zinc, lead, or even felt, as illustrated. 

a . section by Fig. 5. ¢ 

_ The small- skylight, the making: of — 

Pehich does not call for special mention, — 

should next be hinged in position, and a ° 

oot stay for as provided — a 
fixe 

> Sills.—The silt piece z (Fig. 10) can be 

made from a piece of ‘stuff about 13 in. 

square, the top side being. splayed oa 

_ the under side having a groove or throat 

made in it so as to prevent rain trickling 

own thé surface of the matchboarding. — 

These sills are mitred at the angles, and ase . : are 
€ two ends by the side of the door open- Fig. 11.—Joints at B and C (Fig. 2, p, 344) 

14 are rounded. eee eh . 

Door, etc. —The lower half of the door careful working with a chisel for a dis- 

s panels, the upper part being prepared - tance of 4 in. or 5 in., the remaining 





structing will be the joints where the middle manner. 
Tail meets. the stiles, the shoulders being The middle rail, with mortises and tenon 


splayed. The upper half is chamfered having splayed shoulders, is shown at § 
and. rebated, whilst the lower part of the in Fig. 6. The joints of the top rail R 


and, rebates near the shoulders require difficulty. The edges of the door should 
SER aah aire er naraas Pr, be planed so as to fit in between the frame, 
having a space all round of about 4 in. 
When this is satisfactorily done, a pair of 
_ 33-m. wrought-iron butt hinges should 
: be’ let in, half intd the door stile and half 
_. “into the post. A piece ¢ of prepared bead, 
Boa 7 illustrated by the 


acts as a stop to 
the door. A small 


fitted if desired. 


a good coat of. lead 


ae ie Greenhouse 
y can hi . 


two coats of oil-paint of good quality. 


/ 





| 





_ section at J (Fig. 9), | 


rim lock may be > 


All the woodwork | 
should be painted with - 


" priming, after which ,the glazing should - 
~ be done, the house being finished with — 


r' glass. - The most difficult part in con- portions being worked in the ordinary © 


stile is kept of full breadth. The chamfers and bottom rail t. should present little — 


- 


~ described 


AN ANGLE WARDROBE FITMENT 

~The arrangement of a triangular shelf 
supporting .a curtain. across the angle of 
a room is by no means an unusual method 
of making good a deficiency of cupboards 


or of utilising an 
odd corner otherwise 
wasted. Such a 
contrivance will be 
in this 
chapter, and the en- 


deavour has been “| 
made to produce a | 


fitting that, without 
being difficult or 
costly to make, is 
of more presentable 
appearance than is 


usually the ‘case.. 


The - general’ idea 
will be apparent on 
reference to Fig. 1. 
The lower ‘shelf (a, 


Vig. 4, B, Fig. 2) is | 


made up of 3-in. or 
¥-in. stuff in the 
form. of .a_ right- 
angled triangle, 3 ft. 
14 in. 


longest side, sup- 


' 


ported on fillets (as 
co, Fig. 3) fixed to 


small plugs driven 


into the wall,. or 
alternatively on 


pieces fixed in the (| 
same way, but 5. 


‘in. in ehaigny, thus 


along its | 





Fig. 1.—An Angle Wardrobe Fitment 
see Sa 


. shelf is 


walls. 


the uprights is also ‘ 





allowing for coat-hooks, etc., to be screwed 
to them. At a height of 1 ft. 04 inv 
above this shelf is fixed a second ono, 
whi h could in most cases be of lighter 
stuff (D, Fig. 3); fixed on small fillets as. 


before, and measur- 
ing only 2 ft. 9 in. 
on the face.- This 
finished 
along the front ‘with — 


Pa moulding about — 
“| -4 in. by 12 in. (two 


suggestions for the 


section of which are — 


; 


shown in Figs. 5 to 
7), splayed off at an : 


angle of 45° at each ; 
-.end in order to fit © 


3 
closely aBaIDEE the E 
The top stielt 4 
or, rather, the 
moulding along ite : 
is. supported from ~ 
the lower’ one by | i 


See _* 


4 


means of ‘six. up- — 
rights 12 in. long ~ 4 
‘by about 1 in. thick, : 
~| and - of _ the’ face 

| widths and distances _ 3 


apart indicated in 
Fig. 5, where the — 


diamond-shaped 4 
‘piercing 


suggested — 
for the two wider of — 







shown. The end: up- 
right at each side 
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FURNITURE AND. FITMENTS. oe 


re ‘i 


. fitting is per hg raat depend. en- 
tirely upon individual requirements, 
although should the room be fur- 
nished with a picture-rail it would — 
‘be desirable that this should con-— 
tinue along the top shelf, if possible, 
in place of the cornice moulding. 





i 





| Figs. 2 “e ze A BEDROOM RECESS FITMENT 


Elevation, — A simple fitment suitable for the 
epee: se recess at the side of a fireplace 
Plan of Aue consists, as in Figs. 8 to 14, of a 
gle Fitting _ low box forming a seat, there being 


at a height of about 7 ft. a shelf 
finished with a cornice and shaped 
arch or spandril piece on the front, 

and having a sliding curtain behind. the 
arch to screen a row of ‘pegs. fixed on 
the wall.. 

‘Dealing with the shelf part, which could — 
‘be used independently of the. seat if pre- 
ferred, it can be suitably fixed at, say, a 
height of about 7 ft. or more, according: 
to the seale of the room, and it will con-. 


. 


4 % cr 5. and 6.—Part Front View and Part 
ree * Section Enlarged a 


a 4 


‘Fig. 7 —Alternative Design’ for. Moulded 

. it 2 paovee 
oa uf : : 

Pehould: =e ea off. fit, ‘closely 40 

_ the wall face in a similar way to the 

_ cornice moulding. Under the lower shelf, 

_ with its face in the same plane as these 
: _ uprights, and splayed at its ends. as 

_ before, should be fixed a strip 13 in. 

> by 8 in. (as at £, Fig: 6), in orden to 
“screen a small rod, upon which the cur- — 

tain, or curtains, can be arranged to slide 

in the usual way. z 
_ All the work will be seen to be acs | 
A simple in character, and. if it be preferred ie 
R to take rather more trouble over it, the 
- pieces constituting the triangular shelves . 
“might be tongued together ; the fillet. 
" (E; Fig. 6) might be srooved into the 
-under-side of the lower shelf, and the six 
uprights could be stub-tenoned or housed — Ss So 
at their an ‘The agate at which the _ Figv 8,—Bedroom ee Fitment 
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Fig. 12.—Cross 
Section through 
Top Shelf — 


ee 


‘Fig. 1b--: 
Detail of 





Shelf Sup-. 
, port 





Fig, 9.—Front Elevation 
r of Fiement 


and Section of Lidded Seat 





Fig. 10,—Plan of Seat 


of two pieces if necessary ae order to 
make the width as great | . 
“as possible, and supported 
. .on fillets nailed to wooden 
gat plugs driven into the wall, 
as at. a and B, Figs. 1] and 
12. The arch piece should 
be of a very flat curve and 
about 1 in. by 54 in., fitting 
. closely: to the wall. at. its - 
ends, and screwed to the 
fillets and shelf; it is shown 
in section at cin Fig. 12, 
which also indicates the 
position for a length of 
‘suitable cornice “moulding 
which’ is planted on along 
the top as a finish, although, . 
of ‘course, if the room 
happens to have a picture 
Si moulding or frieze rail, it f 
will be better to arrange § 
the work at such a level 
_ that the moulding will con- 
tinue across it, instead of 
eniployig a cornice. There 


Figs. 15 and 16, —~ Front 
Elevation and Plan, of 
Another Recess Fitment 3 


wget > w 

~ ee . : aay " 

ee a \ ; : ’ hag 
‘ \ - - i. ae 








- quite small and plain. 


Figs. 13 and 14, iat Elevation 


& ote £ : ae 
| ator from scraping the wall a 

sist primarily of a ‘light shelf, made up the ends in raising by two other smé 
strips pane from front to back.” “ 


Bus i7 ana 18, ey ea Geta? Sections 


Fig, 19, —Cross_ Sec- 
tion through Bottom | 






is a Be Shaaatarcae ; 
on the wall at p (Fig. 
to which suitable pegs. 
screwed at regular intervals. 
_ The seat is shown in, plan 
_ by Fig. 10, enlarged detail 
sections being shown. by 7 
Figs.'13 and 14. The front. 
E is composed of vert j 
V-jointed’ and  tongued. 
boarding, held together by ~ 
- means of a small. strip, | 
with one edge ‘chamfered, 
_ fixed along the top F, | 
secured next the floor by a 
length of skirting G, either 
made to match that. of the 
room or alternatively kept, 
a 
The GOD or seat should 
be about % in. thick, and 
is explana in Fig. 10, 
where the lid portion ss 






















the back, and prevented E 


ara oR eS. ae 


Shelf 



























assuming the seat ‘A be camogal” 
- along its front and back edges, it can 


ends. Reference to- Fig. 14 will show 
that. the front edge sreceives Be erate 


“three: uprights, as at J 3; these uprights 
rill probably require to be cut out to fit. 


he recess. If the bearer # is $in. wider 
he n the strip to which the lid is hinged, 
j ia when the latter” is closed down, it 


en ay as simple and free from all 


reader desire some elaboration, he can 
substitute a panelled front, fit a lock and 
key, or carry out several other possible 
developments of the sarile idea. 


; A NOTHER BEDROOM RECESS FITMENT 
The fitment shown by Figs. 15 to 21 is 


_ designed. for a ‘similar position to the 
other; or it:could go in-the recess on 
scribed in the other. The remarks pre- 


ae this is fitted, apply equally in this 


vot work. First of all, the width of the 
various shelves and supports must be 


<4, 
a about 2 in. thick as at A and B (Fig. 15) 


% prepared and. placed in. position, starting 


immediately above the skirting, and care 
_ being taken that their top ends are quite 








3 
ee where p is the end of one of the two up- 
_ rights ; the latter are proposed. to be kept 
apart at the bottom by a shelf as abt = 


. 


fely be left to carry itself at the, 


- taken across the front in order to form a 
has a Yovcontal bearer H eoiticd on, say, 


over the existing skirting at the back of | 


mplications as possible, bfit should. the. 


e side of a fireplace, and that already 


viously made as to a continuation of the 
existing skirting, if, possible, across the 
base, and the utilisation of a picture-rail, 


instance; and taking into~consideration _ 
é ~ the effect obtained, there will be found | 
to be very little labour involved in the ~ 
roduction of a sound and pleasing piece 





- decided upon, and a couple of uprights | 


- level. Resting on these ends will be — 
- required a light top shelf as.c in Fig. 18, 


Hig. we which fits betwen, the inner 


Bhs of the uprights, and can be of quite 
thin stuff, as it is intended to be firmly — 
supported at very close intervals by short 
uprights, as shown by dotted lines at F 
and. G (Fig. 15). Reverting to Fig. 19, it 
will be seen that this shelf comes partly rai 
below the top edge of the skirting, whichis — ~ 





Fig 21. "The Sood: eee Fitment 


ad é Plinth > Seolebls the edgh of the a 


- shelf or the top of the old skirting will have | My 
to be taken off to allow a proper fit next = 


the wall face. The internal divisions 
consist, of course, only of the central Up ee 
right and two shelves, each appearing In | | 
one half only of the recess; the one is «© 


placed. at a distance from the top equal 


to the height of the other from the bottom. — . 
These three pieces should. be fairly sub- e 
stantial, at ye 1 in. ea and for a Bee a 


Peay 
< 4 4 2 
7 5 ' anes 
\ ' - . 


ace ee 
| rather praaiieh i1gss of job it is psaibte 


to fix them securely merely with the ends 
butted against the other parts. . 


is, however, a much better form of con- 
struction, its only drawback being a slight 
tendency to unsightliness on the face edges, 
an objection that can be overcome without — 
_ much trouble by housing the horizontal 
piece into the vertical piece in the way 





Fig. 22.—Front Elevation of Open-fronted Cupboards and 


Central Recess | 


} 
] 





Fig, 24, —Vertical Section at € D 
(Fig. 22) and through Shelf 


shbarn by the dotted line in Fig. 20 ; eet ; 


is, by stopping the housing about +. 
back from the face, which then ony Ara 
a straight joint. 

- A finish is imparted to the whole by 
planting a small strip, say, 34 in. or 4 in. 
~ deep, and 4 in. thick, fee “the top, as 


“THE , AMATEUR “MBCHANIC 


“in Fig. 17, fixing | a Ras aol 5 oem ot 


Housing © 
about § in. up aon the bottom oF 










Roa Be ae De fo WR care. Pet es 4 oe 
tele ah fds: wy Nps x peat Al. 
Aah , US Or Oe ae ath” yd 
oteh ety helen ae 
ox) opr 


capping partly | on and partly - above 
this, and a very small bead or ale 23 


the strip. wy 

There will be no specal difficulty con- | 
nected with the painting or staining of | 
the work, or arranging sliding casement — 
curtains to the front of the long openings, — 
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Fig. 23, “Horizontal Section tiouni 
Cupboard’ at AB. (Fig. 22)\0 
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Fig, 25.—Verlical Section at EF (Fig. 22) we = % 


. which aoa have fadtias: hooks fitted on 
the walls or tops if rea ore. 


OPEN-FRONTED CUPBOARDS TO FORM 
- A CENTRAL RECESS | | 
A room having a rather bare appearance — 
is easily improved by means ofa fitment — 
of the type shown in Figs. 22 to 26; open- — 
fronted cupboards enclosed by means of 
a sliding curtain—one at each side of the — 
end wall of the room—provide a central | 2 
recess Which may Pn ‘the head 


=~, hy 
A ay ee 
“Lae, epee 
















% of the Bicicnd This Diiiacorient will be 
found. to have quite a pleasing effect, and 
if the capping shown can be arranged as 
a picture or frieze moulding continued 


- widths and heights must be left to the 
_ discretion of the craftsman; a recess 
about 5 ft. 6 in. or 6 ft: wide leaves 
' sufficient space at each side of an ordinary — 


we 


; 
vr 
Db 


& 


AGubly bed, while twin Riotitcaag would 
require rather more : ; the height might 
‘ be arranged to match that of the door- 
way. 

The oat aiees at each end consists, 
- first of all, of a side @ (Fig. 23), about 9 in. 
wide and 1 in. thick, either all in one 

piece or made up of two or three widths 

Boe V-jointed and tongued. boarding. This 
_ will be fixed to the floor if necessary with. 
_ asmall angle-bracket, and held firm at the 
 Iv—x 
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_ FURNITURE AND FITMENTS | 


round the room, so much the better.. The. 





4 


upper end by the other parts of the work. 
On the face are two upright strips as at 
H and J (Fig. 22), K and i (Fig. 23), and m 
(Fig. 24), each about 14 in. by 1 in., and 
the same height as the side ; His fixed to 
the wall, and cut out to fit over the skirt- 
ing board (the side will also need the same 
treatment), and J is fitted to G at right- 
angles by a tongued and grooved joint as 






Fig. 26. —Open-fronted Cupboards forming a Central Recess for Head of Bedstead 


at i (Fig. 23), or butted and fixed with a 
small angle-bead on the inside, bradded 
to both pieces, as shown -at N below this 
figure. In‘either case a V-shaped sinking 
is advised as shown, in case the junction 
between the two pieces should open. 
The work will be largely held in position 
by the shelf shown as being at a level of 
5 ft. 6 in. above the floor, and supported 
on three fillets, two of them strongly fixed 


to plugs driven into the wall if necessary, 


- 





Fig. 31. 


Figs. 30 and 31.—Part Blevas 
tion and Section of Head of | 
: . Bedstead 

CRO$$ BANDED : 


Fig. 27.—View of Head and Foot of Bedstead 
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28 and 29.—Eleyation and Part Alternative Elevation of Foot of Double Bedstead 


Incet 12 
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7 a u ou in the positions shown by dotted lines 
in 1 Fig. 23, and also indicated in Fig, 24 at 
: as whilat the third is fixed to the wooden 
_ side-piece. | 
E shelf, which is about 6 in. or 7 in. wide, 

will be fixed, and will, if of the proper. 
length, hold the side of the fitment in its: 
Bp orect position. 

“yang net across the room, on top of 


Au exposen A 
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On these supporting fillets the — 





Mouding to top 
AND SIDES AT BACK 
OF FOOT Bee 
— AUTERNATIVE. TREATMEN! 
1) OF PANELS Eon 
Fig. 33.—Alter- 
native Section 
Showing Bead 
Planted on Panel 
been 





| — Fig. 32.—Detail 

| Section through 

 Toprail and 
Panel ~ 


Fig. 34.—Detail Showing 
Sockets at End of Iron 
Side Rail 


f 


Ethie upright sides, 4 in. less than these in 
¥ _ width, and of any convenient light thick- 
ness, is fixed a top board as at P in Fig. 24 
ABS Qin Fig. 25. This is further supported 
on small fillets fixed to the walls at the 
F ends and behind the cupboards, but not 


ee 


ae ta 


_ in the central bed-recess. Under the front 
3 edge of this top, and in order to cover the 
rods and rings for the-sliding curtains, is 
‘ fixed ACTORS each cupboard a shaped arch- 
z piece % in. thick, cut out of a width of 
; about 6 in., and fixed 4 4 in, back from the 
front edges of the fillets Hand J (Fig. 22), 
_ which are cut back } in. above R (Fig. 24) 
ey to allow the- picture rail there shown to 
_. continue across the whole without inter- 
ruption. A small moulding may be mitred 
round the underside of the top as indicated. 
ees 8 in Fig. 25. 





Scale for Figs. 32, 33 and 86 
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Fig. 36.—Detail at Top Fig. 35.—Socket and 


FURNITURE ‘AND PTT MENTESS Fe eg 


vm BEDROOM SUITE 
The suite of bedroom furniture Anois 


to be described is of a good class of work 


as regards design and construction. While 
there are many ways in which it can be 
varied, the general arrangement is put 
forward as one suitable for use as a 
standard on which any variations can be 
based.. It can be carried out in any hard- 
wood and type of finish, but its simple 


| surfaces render it most siiitahile for material 


of good selected. figure. 
The Bedstead.—The bedstead (see 


Figs. 27 to 31). consists “simply of two 


pieces of panelled framing, united by 
iron side-rails of L-shaped section, with 
solid. ends fitting into sockets which. are 
strongly screwed to the uprights as in 
Figs. 34 and 35. These fittings can be 







2. 

















Corner of Head or Foot End of Side Rail 


purchased insets. The width for a normal 
double bed would be 4 ft. 6 in., as shown, 
while for single beds it can be from 2 ft. 
6 in. to 3 ft. 3 in., as desired, and in the 
heights shown the size of the castors to 
be used should be taken into account. 
The foot consists of two uprights, 1? in. 
square, with a top rail of the same size. 
(connected at the corners by means of a 
secret tenon carefully wedged to ensure 
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a tight cre and rounded. at the angle as ~ 
in Fig. 36), and a bottom rail 5 in. deep. . 


- The legs are square-tapered to 14 in. next 
the castors, and the framing ig grooved 
all round for a panel. This latter, it is 
suggested, should be raised and moulded 
on the solid, the margins treated with 
cross-banded veneer (which gives very 


effective contrasts of grain), and a planted” 


and mitred moulding next the framing, 
all as shown in Fig. 32. This work can 
be reduced or modified at discretion. For 
instance, a planted bead as in Fig. 33 niay 


be substituted for the.raised panel in Fig. 
32, and if this.is done it might very suit- - 


ably be broken and mitred at the corners 
on the flat surface of the panel as in 
Fig. 29. 

With the exception of the varied 
heights and an additional rail A, as in 
- Figs. 30 and 31, the head is similar to 
the foot; but of course without mould- 
‘ings at the back. There is also no 
necessity in this case to make the hori- 
zontal rail below the panel the full thick- 
ness of the uprights, provided that it 
is kept flush on the face. 

The Washstand.—As illustrated by 
Figs. 37 to 41, this piece of furniture is 
of average dimensions, but it can be 
readily adjusted to any particular require- 
ments. It is of the same wood and finish 


throughout as the bedstead, and is in- 


tended to have a_ polished-wood top 
covered. with a sheet of. clear polished 
plate glass, slightly rounded at the edges 
and simply laid in position, as its weight 
will keep it quite secure. At the back 


the wall is protected against splashing by 
means of a washable curtain on a fitting - 


consisting of a rail and two standards, as 
_ sold for the purpose and easily adjusted 


to the exact length required. An oxidised 


silver finish will be the best for this fitting, - 


although it might be turned in wood,-and | 


as it will probably have square bases to 
the uprights it will be necessary either to 
keep the back edges of the glass forward 
to clear these or, preferably, to have the 
square bases cut away on the inner front 
angles to a quadrant form, to which the 
back corners of the sheet of glass can 
easily be cut with fair exactitude, pro- 


vided that a template of the exact curves — 
and their distance apart is supplied when — 
the glass is ordered. Alternately the — 
wooden top might be omitted entirely — 
and a slab of selected, marble used in- — 
stead, although this is a more hackneyed 
idea. a 

The main framing is these explained | 
by Fig. 42. It consists of legs 1} in. © 
square, and tapered at the bottom, with © 
horizontal rails of the same thickness, but — 
measuring 1 in. vertically, and two small — 
uprights as at B, all dovetailed and 
tenoned together in the usual manner. 
This framing is frail in itself, but gains , 
enormously in strength with the addition — 
of the sides, etc. If increased in size the — 
effect would be somewhat clumsy. 3 

The whole of the back o (Fig. 38) is — 
filled in with three-ply or tongued boarding 
fixed in slight rebates, and the boarded ~ 
bottom of the cupboard pD can be filled — 
in on top of the four bottom rails, thus ~ 
avoiding the necessity for rebating them, — 
and also forming a stop for the cupboard. | 
doors. The ends should finish~ about — 
5 in. thick and be fitted like panels into — 
grooves in the framework. They might — 
be framed up and moulded-to match the ~ a 
doors (described later); but elaborated 
work is rather thrown away in their | 
positions, more especially as in use nena ¥ 
will usually be nearly concealed — aoe ; 
towels, as shown-in Fig. 37. 

Fig. 43 shows the moulded edge of the! 
flat wooden top, together with the point bi 
at which the plate glass should end. — 
The moulding E need not be housed into 
the under-side of the top as shown, but — 
it will make the best job if this is done. . 
The top is secured by oak buttons at — 
intervals, working i in a continuous groove : 
on the inner face of the four top rails. 
The top should be finished square at the — 
back, where it would overhang about — 
4 in. In setting out the standards for — 
the curtain rail it will look best to keep 
their centres cine ay over those of the } 
back legs. 

With regard to the front, the Sentral 
divisions at both cupboard and drawer — 
levels are shams introduced in order to 
make the doors and drawers of a more — 
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Honeniont Mes and. for this reason 
although they are not essential they are 
recommended. The panel between the_ 


doors is tongued between the rails and 


measures 6 in. over all. It is framed up 
and finished with a planted moulding to 
match the doors (Fig. 48); but the latter 
have in addition a band of cross-banding 


- 


Framing of | 
Washstand 


wT oe, A 
ty Dey 
— 


- flush with panels and showing asa margin — 
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1 in. wide. — . Pra ; ‘% 

The outer ends of the drawer-spaces are _ 
prepared by introducing blocking. pieces ‘ 
as at F (Figs. 44 and 45), flush with the — 
inner faces of the front legs, and fixing © 
runners under as shown. This arrange- — 
ment is repeated on the corresponding — 












sien 6 SUGRTY 
Burton 
ma 


3 [ Pot 
eh oe 


BACK. CORNERS CifT Qunent 
_{ TO FIT ROUND STANDARDS 


PLATE. 





front and Mouldings to Top) = | 


Dpawer Front 
Fig. 43,—Detail of Drawer- 
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Side and Drawer 


Fig.” 46. — Section at, 
A (Fig. 40) 


Fig. 45.— Section 
Showing Front Leg, 
i | Fig. 48,—Section through Cupboard Doo 






.* 


Dick of the two short front uprights at 
ain Fig. 40, the back ends of the runners 
_ being supported at the back by uprights 
run up from the bottom of the cupboard. 
The blocking pieces in this case are as 
shown at G in Fig. 46, and if carefully 


_ fitted need only: be fixed ee angle- blocks 


- 



















The drawers 
’ sith: the exception of their fronts, which 
are moulded and rebated to project 
slightly as in Figs. 43, 45 and 46. Under- 
neath they should have oak fillets, 
s at H in Fig. 44, to widen the 
friction-surface. A similar sham 
front should be fitted in the 
centre, but need not necessarily 
be rebated into position as in 
Fig. 46. A three-ply division can 
be fitted immediately below the 
_ drawer-runners if desired, as can 
also a shell midway across the 
a peupboards. 
Cut and shaped brackets, as in 
a Fig. 47, should be stub-tenoned 
in position at the ends, the towel- 
FE. tails being in wood of the section 
4 indicated, unless it is preferred 
to adopt stout glass tubing or 
ee which would 
have a novel effect. Drop handles 
2 


ig solid glass rods, 
cn oxidised silver would give a 
= suitable finishing touch. ‘ 
The Dressing Table. — Tn 
: general construction and design 
_ the dressing table (Figs. 49 to 53). 
4 closely follows the washstand. 
- The main framing is clearly 
explained by Fig. 54, the back 
_ legs running up as shown and. slightly 
tapered to suit square oxidised or moulded 
5 wooded caps. The table-top 4 (Fig. 57) has 
a moulded edge and. is fixed with buttons 
exactly as before, and should ultimately 


be finished with a sheet of plate glass. 
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standards have a skirting B (Figs. 50 
Eand. 58), flush with their front faces 
_ tenoned into them, and. housed into the 
_ table-top. This skirting has a moulded 

ee capping as in Fig. 58, mitred and returned 

_ to the standard face at its ends. 

a - ~As the ends are more exposed than in, 


ab 
an al 
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FURNITURE AND FITMENTS 


This can be rectangular in shape, as the 


the case of the washstand they should — 


have panels raised, cross-banded and. 


moulded as in Figs. 51 and 55, fixed in 


grooves in the framing. The back and 
bottom can be filled in with three-ply. 


The drawers should have oak fillets to 
Increase their bearing-surface as at © in — 


Fig. 56, and D in the same figure shows a 


nereniees: are normal J Phat form of hardwood runner fixed 


across the ends. If adopted, this runner 


will obviate the necéssity for boxing out 
the inner face of the ends close up to the 








Fig. 49.—The Dressing Table 


He ee as would usually be done. A. 


double version of this runner will be 
necessary at E in Fig. 50, and it should 
be tenoned into the A Aait rail and the 


back upright at F in Fig. 54. 


While a long oval mirror would look 
well, this would be rather an heroic task 
for the amateur, who will find it quite a 
delicate piece of work to produce the 
rectangular frame shown, which, it is 
advised, should be made to the section 


in Fig. 59, with a very small bead worked 


on the solid next the glass. It is mitred. 
at the angles, which are slightly rounded 
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as in Fig. 50. They should be strength- 
Br ened. either with oak slips or tongues’ put 
3 screwed on at the back. The bevelled 
- in the frame, by means of small strips 


in on the edges or small brass angles 
_ mirror will need very precise adjustment 
_ of wood. between its edges and the rebates. 
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Fig. 54.—Fram- pa a 
ing of Dressing ‘ . xa 
Table 








Fig. 56.—Section Showing Drawer-runner, 
etc. . ' 
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PLATE GLASS (POLISHED AND 
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It should be fixed with fillets as at @, 
and a thin back let into the smaller rebate 
as at H. The whole frame will be con- 
siderably stiffened by the addition of a 
couple of vertical ledges as dotted in 
Fig. 50, screwed. on the back and rounded 
on all exposed angles. 
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DRawer FRONT 


Fig. 55.—Section Showing Front 
Leg, etc., of Dressing Table 
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Fig. 58.— 
Detail 
Showing 
Skirting at 
Back of 
Table-top 


FRAME TO MIRROR BeveLien Minor 


Fig, 59.—Detail of Mirror Frame 
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The simple dining table shown by the Size of the room, but it is advisable — 
Figs. 60 to 62 is comparatively easy to that the width should be kept. to thes 
make. Success depends largely on the size given, as if made less it will not be eS 
restrained design, absence of ornate comfortable. The legs should be pre- — 
details and the use of good quality oak. pared first, squared up to the required — 

The main dimensions are 5 ft. long size (34 in. or 3 in. square), the rails being © 
over all, 3 ft. wide and 2 ft. 6 in. high. framed to the legs with mortise-and -tenon g 
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Fig. 65.—Detail of 


Fig. 64.—Detail Showing Table “Hoots. coo 
How Top is Attached to Pine a 
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Fig, 61 ‘Fig, 62. 
Figs. 61 and 62. —Elevations of Simple Dining Table 



















and runner. The drawer can be divided 
up by partitions to take the various 
- forms of cutlery. 

_. To make a really strong job it is daetd 
able to draw-bore the tenons : that is, bore 
“with a %-in. dowel bit through the leg 


a 


joint. The tenon is bored - Lin. behind, 
7 way through * 
he three holes, 
shus drawing the 
shoulder of the 
rail close to the 


Bild: be taken 
apart and. stop- 
apered, allowing 
Pein. rors: the: 


* ‘separately, then 
screwing it on; 
but the former 
will be found the better way. - The four 
_Tegs are now ready for the recessing, which, 
after being roughed out, is finished with 
the router or“ old-woman’s tooth.” It 
_ should be borne in mind that only the 
two outside faces of the leg need recess- 
ene: The feet’ should now be moulded, 
a suitable moulding being shown by Fig. 
65, and after careful cleaning the frame- 
~ work is then ready for gluing-up. Care 
should be- taken to warm all the joints, 
- and to see that the bed. or ground. on 
_ which the gluing is to be done is true, 
otherwise creaking will result, and also 
- the top will be in winding. ; 

oa The tp) can now be yay cper ed and if 


4 









es because of bad. i feaag of the kicker 


at right angles to and eiroen the mortise . 


so that in gluing up the dowel will force _ 
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cramps are  eyailabie dowelled ‘bitte 
should be used; but if not, ordinary 
rubbed. joints will be found very effective 


if the joints are well warmed: After 


levelling, the thumb moulding can be 


~worked. with a rebate plane. 


the rail socket; 


Buttons are by far the best method of 
fixing a large top to a framing, owing to 
the latitude they allow for expansion and 
contraction, although they hold the top 
to the framing without any~vertical play 
whatever. They are made as shown in 
Fig. 64, 1 in. long, 3? in. wide by ? in. 


thick, with a small lip of 2 in. to enter 
after marking the 





f Fig. 66.—Jacobean-style Fender Seat or Seater Curb 


a 


sockets in the rail, the slots cut, they are 
screwed. on the underneath of the top. 
The whole is now ready for final cleaning 
up, colouring, filling and. polishing. 


A FENDER SEAT OR SEATER CURB IN 
JACOBEAN STYLE 


The fender shown in Figs. 66 to 69 is 3 
intended to be made of oak. . The first. 
consideration will be the base, the arrange: 
ment of which is shown by Fig. 70. In 
section this is 3 in. by 14 in., and a mould-. 
ing similar to that shown in Fig. 71 should 
be worked along the front edge. . Prob- 
ably the easiest way to obtain ‘this. 
moulding will be to cut a rebate and — 
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glue | in a strip of enehine ee 


moulding of suitable section (see dotted 
lines in Fig. 71). The ends of the base 
‘are mitre-tenoned to the front, while 
additional pieces A are tenoned in to 
form the base for the box seats. 















J BOX SEATS WITH. ; 
PADDED TOPS 









_ Fig. 69.—End Elevation 
of Fender Seat 


‘ Having completed the base the box 
seats will be the next part of the work. 
The fronts and sides are straightforward 
pieces of framing, 2 in. thick with 2-in. 
panelsythe Jacobean effect. being secured 


by gluing in the necessary triangular- 
shaped pieces and mitreing round a suit- - 


Fig. 70.— Half Plan 
of Base Framework 


be a solid piece or it may be framed. 


able. moulding. The sectional, Sie in- 
cluded in Fig. 68 shows the front corner — 
joint between the front and sides, and “h 
it will be noted that the front stiles of the 
side panels will need to be narrower than 
the back stiles. 


The 4-in. bottom is. 


bol, 


ra ’ ° 
Fe 


s 


Fig. 71.—Section 
through Base 





Seale for Figs. 67 to 69 


projects 1 in. all round, and may mee 


together, pean and ne 


\ 





| 

e 
a 
3 
, 


: 


4 
‘ 


| 


; 
% 
a 
m 

_*. 

. 
e 


*. 


” 


~ 
‘ 


_———s FURNITURE AND FITMENTS 


q » shown in Fig. 67: The interior of the 


es 


boxes may be used either’ as slipper 


requirements. 7 
All that remains now to be dene is to 
prepare the moulded rail B, which is 14 in. 


then the turned. columns which are 1 in. 
square. These may be either‘ of the 
pattern shown or may be spiral turned, 


although it must be confessed that the 


“barley-sugar twist”. in furniture is be- 
coming rather hackneyed. The columns 


are stub-tenoned between the rail and - 
- the base, and the rail stub-tenoned to 


| Fig. 73.—Section Through 


the boxes. 
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boxes or coal containers according to’ 


by 1 in., the top edge being rounded, and. 
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on the front inclined face, which should 
be parallel to the medullary rays; an 
allowance of 4 in. extra should be allowed. 
for cleaning up. When the oak is re- 


-ceived it should be kept for two or three — 


weeks in the same room in which it will 
be used before being worked. 

The mitre-mortise joints at the corners 
shown by Fig. 74 should be made a good 
fit, and the use of glue is to be avoided. | 
Two No. 12 screws should be used in 
each joint, taking care that in driving 
the screws they are inclined towards the 
joint, so as to pull it together. Further, 
to strengthen the joints, a 1-in. by 1-in. 
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3 Fig. 74.—Detail 

















' Fender Curb 














in Curb 




























































































































































































The boxes are screwed to 


_ the base from the inside. 


When the whole has been satisfactorily 
assembled it may be stained down to the 


requisite colour, in accordance with in- 
structions given on p. 194 of this volume. 
7 , 


AN OAK AND COPPER FENDER CURB 


The fender curb shown by Fig. 72 should 


be made of thoroughly seasoned, bone- 
dry English oak, and the dimensions 
should be made to suit the length and 


width of the hearth for which it is in- 
tended, usually about 4 ft. 6 in. by 11 in. 
- The section of timber used is 4 in. wide 


by 3 in. deep, and it will save a lot of 


in Fig. 73, so as to show the best figure 


ay 
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work if it is ordered to be cut as shown 
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iron L-piece is housed flush with the 
under-side of the curb at both corners (see 
Figs: 73 and 75), using four No. 12 screws 
in each as shown, care being taken that 
they do not foul the screws already in the 
joints. Both joints can now be cleaned 
up level, and the whoie finished with fine 
glasspaper. It should be rubbed over 
with raw linseed oil to bring out the 
figure, after which it can be stained a - 
golden brown, and finished by french- or’ 
wax-polishing. . 
The copper corner plates should be 
made from No. 20 gauge to the shape 
shown, or any other to suit individual 
taste: A stiff paper pattern should be 
cut and bent to fit the corner, and it will 
be necessary to cut out a small gusset at 


pattern can then be laid on the copper 
and marked off, two being required. 


After being cut out the plates should be 


B | 


hammered all over on the face side with 


the ball pene of a small hammer, which 
will give a pleasing effect, at the same 
time masking any scratches or blemishes 
which may otherwise show. _ 

The corner plates, after being bent to 
shape, will have to be soldered at the 


joints, where the small gussets have been 


mallet or leather-faced hammer. 
_ be found better for working if the front 


headed screws placed not more then 


- to it from cupboards or dresser. 
_ should this be when, by adding suitable 


snap-head 


cut out. The joint should be quite close, 
and should be soldered from the back, the 
holes being drilled in for the small brass 
screws for securing them. 
They can then be cleaned up and polished 


with a liquid or paste polish, then lac- 
_ quered and put on one side to thoroughly 


dry and harden, the end plates being 
cleaned and lacquered in the same way. 

The inside of the: curb is lined with 
copper sheet, No. 20 gauge thick, ham- 
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the ton and bottom to fit it Dr opany: ‘The. | 


mered perfectly flat and thoroughly. 


cleaned up with fine emery-cloth before 
being finally polished. The top edge of 
the copper lining is cut to the pattern 


‘shown, ‘and then neatly bent over at right 


angles. 
ing the copper sheet between two pieces 
of preferably hardwood, with the edge to 
be bent projecting above. The edge can 
then be carefully bent over with a wood 
Tt will 


lining is in two pieces, the joint, of course, 
being in the centre. The lining should be 
secured to the curb with small brass snap- 


24 in. apart. 


_A LABOUR-SAVING KITCHEN TABLE > 


The table is the most used article of 
furniture in the kitchen, and everything 
that is required on it has to be carried 
Why 


drawers and cupboards, the majority of 
articles used on it may be kept under it 
and conveniently arranged 2? 
tion for fitting up an ordinary kitchen 
table 4 ft. by 2 ft. 9 in. is shown by 
Vig. 76. The fittings have been designed 


This can best be done by clamp- 


at LL and the back with 4 


A sugges- — 


and 79, and then work out the materials. 


21-in. by 14-in. batten, planed to 2 in. by” 


2 in. longer than the distance between the 


place them one by one in their respective | 
places, and carefully mark the shape of | 


or compressed-fibre beaver board, whi | 


framing being covered on one side 





































SO that an Saat may ettonmpt st it wit! 
SUCCESS. Figs. 77 to abi show the con 
struction. a 
The most ities like fuethod of deal 
ing with the work is to make a scale 
drawing on the lines shown by Figs. 78° 


Start the work by turning the table up 
side down, and fit the four rails R1, rR? a 
in Fig. 80. These are made from ordinary 


Lin: .OTeae We material will allow, | 24 In 
by “ in. The lengths should be ick “On a 


legs. Each end should be marked out as — 
shown at a (Fig. 82). These ends should — 
be sawn down. with a tenon saw, giving — 
the dovetail a very slight taper. Give 
each end a distinguishing mark, then 4 


the dovetail as shown at B. Next saw — 
the sockets as far as possible with the — 
tenon saw, and then remove the waste 
with suitable chisels. The legs will now 
be as shown at o, and the rails, when 
lightly tapped in position, wa eis 
complete frame. 
The uprights (Fig. 84) hare now to be 4 
fitted. Each of them is cut to the’ shape — 
shown and then let into the bottom and — 
top rails. The distance between the jeg ® 
u! (Fig. 80) and the upright B should be 
about 1 ft. 4 in. in a table 4 ft. long. The ney 
next stage, after gluing and fixing all 
joints in the framing, is to fill in the end 
4-in. thick match-— 
boarding. The easiest way of doing this 
is to nail the matching from the inside to 
the rails, and in most tables there is 
sufficient space underneath the top drawers — 
to allow of this. An alternative method — 
is to use a thin panel, either of three- y 





may be obtained from a builder or timber 
merchant, and tack the panel against a 
fillets, which should be nailed on the inner 
surface of the rails ang legs as shoy vn 
in Fig. 81. , Hy aor 
Panonee 5 partition heant now k eo 
made from 2-in. by 1-in. wood, joined a 
the corners with the halving joint, ~ 









= Fig. 77.—The Table with 
ea _ Partition and Divisions Fitted — 
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| matching or panelling (808 Fig. 83). 


The measurements of this frame should ; tion for the drawers is not ideal, but it is | 


be taken from the inside of B (Fig. 80) to 
the back as to width, and from the floor 
to the top as high as possible ; probably 
1 in. above the level of the bottom edge 
of top rail. This partition should now be 
nailed or screwed in place, with the 
boarded surface on the drawer side and 
flush with the inner side surface of B, as 
shown in Fig. 77. 

Divisions.—Now. make three frames, 
as shown in the lower part of Fig. 83, to 
fit in between tL and B to provide the 
divisions for the drawers. These should 
be made from the same size batten as 
previously used, long enough to fit against 
the back and be flush with the front 
surface of B. The lining inside the par- 
titioned end against L! will not be flush 
with the inner side surface of the leg ; 
but the full width of the space from 
boarding to boarding must be measured. 
In order to have a plain length of wood 
for the front of the dividing frames it 
will be necessary to make the front joint 

of the frames as shown by Fig. 86, and 
to fit these frames in position it will also 
be necessary to cut a groove for each 
frame on the inner surface of the leg 
as shown in Fig. 77. The exact distance 
- between the boarding and the inner sur- 
face of L! must be measured, and if more 
than 4 in., the difference must be cut 
- away from the frame as indicated. It is 
not advisable to weaken the leg by ee 
grooves deeper than 4 in. 

The approximate distances for the posi- 
tion of the dividing frames is 3 in., 5 in., 
and 7 in. for the top three, the bottom 
space being dependent. on the height of 
the table. 

It is important that the position of all 
_ these dividing frames should be accur- 
ately marked off on the inner sides of the 
position; the running of the drawers 
depends on this almost entirely, and 
nothing is more annoying than a badly- 
fitted drawer. There is no reason why 
the drawers should not run easily, pro- 
vided that the dividing frames are all 
parallel' to one another and at right 

angles to the sides. 
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way which avoids dovetailing is shown — 
by Fig. 89, and the ordinary dovetailed ; 


(Fig. 90), and placed on the side lengths — 


’ marked off and cut out as shown at D 


should be 8 in. narrower than the sides, — 
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acto 







































The Drawers-2The forui of pore’ 


the best in the circumstances and within 
the capabilities of the amateur. The — 
drawers are not difficult to make; two — 
methods are shown. A particularly simple F. 


and ploughed construction by Fig. 90. 

For both methods, the first thing to 
do is to fit the drawer opening with a 
length of l-in. or I}-in. thick wood,~ 
making an exact fit ‘and marking the— q 
position of the top in each ease. In the 
simple form, the sides should be ? in. thick, — 
the thickness of the bottom less in width | 4 
than* the front, and the exact length of — 
the inside less the thickness of the front. | 
A rebate should be sawn out of each end — 
of the front piece ? in. each way, as shown,” 
at A, and the sides should be nailed to it. — 
The rebate should be continued along the — 
base, and then the end length and base 
nailed on as shown at B. It is of the j 
greatest importance that the angles should — 
be right angles, and a try-square should — 
be used continually when fitting the parts — 
together. The dovetailed drawer should © 
have the sides the same width as the — 
front, and just a + in. shorter than. the 
length of the dividing frame. 

The ends of the drawer front. shoulda 3 
be marked out as dovetail pins as at © — 


in turn so that the sockets may be 


and ©. Many consider that the work of — 
making a dovetail drawer is beyond the — 
powers of the amateur, but if the method — 
suggested is followed the work will ‘be | 7 
found to be quite straightforward. = 

The wane of the end of the craven, j 


in order to allow for the. bottom Pieces 
This is fitted in grooves in the sides 2 in. | 
up and } in. wide and deep (see F), and ~ 
the groove may pe made with saw and — 
chia or with a +-in. chisel fitted in a 4 
block (see Fig. 87) a a plough is: not avail. — 
able. The illustrations should make all * 
these points quite clear. a 

All the drawers should be made ‘in the 





Fig, 81.—Another 
Method of Filling 
in Back and End 








Fig. 84.—Up- 

right forming 

part of Drawer 
. Section 
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should. be cleaned off with a smoothing 
plane to get an accurate fit, and then . 


fitted with handle or knobs. 


The most difficult part of the work and 


certainly the portion taking the most ; 


time, has now been completed. - | 
Completion.—The next stage is to fit 


_a bottom to the remaining space as shown 


joint (Fig. 85), but the ordinary halving 


2 


to the outside of the door. 


in Fig. 77. The boards should be nailed 


~ on to fillets of 14-in. by 1-in. wood nailed 


on to the inside of the framing. | 
The two doors should be framed up 
preferably with the . mortise-and-tenon 
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NIC : 
a ‘‘dome ” will answer very well. If the — 
table is likely to be moved about, it will — 
also. be advisable to fit the legs with 
casters. ee pheMiteam 

The new woodwork should be stained — 
and varnished as preferable to paint, 
although a hard-drying enamel paint — 
would look very well. Hither button 
catches or handles should be fitted to the — 
doors to complete the work. — 


The internal fittings of the drawers 
should not»be neglected, as a considerable — 
amount of time is saved by having — 


Figs. 89 and 90.—Drawer Without and With Dovetail Joints 


joint used for the partition may be used 
instead., The frames should be covered 
with matchboarding or panelling and 
attached to the legs with ¢ross-garnet 
hinges, these being much more suitable 
for a simple door framing than butt 
hinges. . 

The brackets and supports for the 
shelves should be cut from ?-in. thick 
wood, and the arrangements shown: are 
Suggestive and need not be _ strictly. 
adhered to, as other methods of utilising 
the space may be found more convenient. 

To prevent the weight of the shelves 
and their contents pulling the door out 
of shape, a projection ‘should be screwed 
Hither a 
roller or ball caster should be fitted; or 





‘further reduction 


sliding shelves and partitions in the — 
drawers as shown by Fig. 88. . 
Thin wood about + in. or 2 in. thick ~ 

should be used. In the suggestion given — 
by Fig. 88, the lower portion of the drawer. 
is divided . off into compartments, the — 
height being about half-way up ‘the 
drawer. On the top of these divisions a — 
partitioned shelf runs.. This is made to — 
the whole width of the drawer, but only 
half the length. ‘Other arrangements will | 
probably suggest themselves, the main — 
thing being to fit everything in a place — 
where it can easily be reached. = 
In dealing with tables smaller than — 

4 ft., it will be as well to reduce the 
drawers to a width of 12 in., and any 
Should be made to the 

: 4 alee 


ed 


cupboard. 
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St Ca two kinds of stains are used 
_ by the french-polisher, water stains and. 
e _ spirit stains, both of which can be 
BY ~ obtained ready made. Many of them 
ba be had in powdered form, requiring 
- only the addition of water or of methy- 
i ee avedk spirit respectively. 
Aniline colours, soluble in either water 
or spirit, are extensively used, but they 


do not stand when subjected to strong ™ 


. ‘sunlight. Almost any shade can be got, 
but yellow, bismarck brown (a deep rich 
_ red, suitable for mahogany), and black 
~~ (called/ nigrosine) are those in most 
» general demand. The yellow and. black 
_ dyes must be specified for solution in 
~ water or in spirit, but bismarck brown is 
soluble in either water or: spirit. 
A good powder stain for dissolving in 
is methylated, spirit is “spirit mahogany ” 
_ this is strong in effect, requiring but a 
small quantity to make a powerful stain, 
which can be toned down by adding more 
spirit. For mahogany, bismarck brown 
or spirit mahogany will suffice ; for rose- 
wood, bismarck brown and a little black 
are mixed together. 
quires bismarck brown, black and yellow 
- in varying proportions, according to the 
tone desired; while for ebonising (or 
imitating ebony) nigrosine (black) is used, 
- with just a little aniline blue to check 
- the greyness.. The combinations of colour 
apply, of course, to both water and spirit 
stains. For the mixing of more per- 
manent spirit stains there are gas and 
ie vegetable blacks, besides the  spirit- 
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Walnut stain re-— 
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Wood-polishers’ Stains 





~ 


mahogany already mentioned, and tur- 


meric for yellow, with dragon’s blood for 
a lighter shade of red. than that obtain- 
able from spirit mahogany. : 
Water Stains.— Among the water 
stains, the following are in most common 
use: For mahogany, bismarck brown, ~ 
venetian red (a dry powder suitable for 
cheap work only), and burnt sienna | 
(ground in water); for walnut, vandyke 
brown (ground in water), umber (a dry 


- powder), and also a mixture of bismarck 


brown and aniline black; for rosewood, 
logwood. extract (which is preferable to 
the chips, as these require boiling in order 
to obtain the colour from them), and a- 
mixture of bismareck brown and aniline 
black ; for ebony, water-soluble aniline 
black ; for water stain for general darken- 
ing-down, bichromate of potash (called 
chroma), which is a chemical in reddish- 
coloured. crystals easily soluble in water. 
Obtaining Evenness of Tint.—For 
working up inferior woods, such as amer- 
ican whitewood, etc.; to represent woods 
of superior quality, the staining must 
show depth of colour, and in order to 
secure this and to obtain evenness of 
colour it is better to give the work two | 


or more coats of weak stain rather than 


one strong coat. Spirit stams give greater 
density of colour than water stains, and / 
have an additional advantage in not 
raising the grain of the wood to any 
appreciable extent. Two or three appli- 
cations of water stain to a softwood are 
certain to raise the grain considerably, 
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the collars, ete., 
them in strong nitric acid, which will - 
_ dissolve the brass. 
be destroyed, file a number of marks just 
_ above'the collars, heat a piece of glass rod 
_ or thick iron wire in the blowpipe flame, 
and place it on the file marks. 
* erack will go right round at once’; if not, 
_ the crack can usually be obtained after 


and the wood needs is be ae Sh 
) ‘papered after each coat is dry, removing. 


no more stain than can be helped. Let 
each coat dry before applying the next. 
Some portions of certain hardwoods 
are of lighter tint than other portions, and 
will need to be darkened-down to match 
their surroundings ; 
in colour is very marked, bichromate of 
potash solution can be used for toning 


ance Prints 


Prins from engraved plates are fre- 


quently found suffering from dirt marks, 


grease stains and damp discolouration. 


Light rubbing with the ‘softest india-~ 


rubber or with stale bread will do much to 
remove dirt, but to remove grease stains 
it will be necessary to put the engraving 
between several folds of clean blotting- 
paper, and pass a hot iron over it. Con- 


tinually change the paper and repeat the 


ironing. Several applications of rectified 


benzine are also effective in removing © 


grease. 
Damp and age stains may be removed - 
in the following manner :—Put the en- 


graving in a flat dish—a sheet of glass with 


Metal Collars ce 


TuHE following information applies to the - 
rims and collars to be found upon glass- 
ware and china, as, for example, lamp 
reservoirs, sugar-castors, pepper-boxes, 
salad-bowls, etc., etc. For removing the 
collars, etc., if it is wished to use them - 
again, allow them to stand for some time 


in dilute hydrochloric acid, which will 


but if 
are not required, place 


dissolve out the plaster-of-paris ; 


Ifthe glassware i is, to 


Often a 


er: 
' 


unless the difference .- 


and Engravings 


briskly and applied immediately: Pc 





Love ‘The action oP he eae 
not direct, the stain being of ‘a d 
orange colour when strong, but darken 


as it dries. When the desired colour 

observed, wipe over the: wood with raw: 
linseed oil, which checks the action of 
the potash, or rather the action of light 
on the stain. The bichromate takes 
some time to dissolve, and should there- x 


fore be Pres yee made UP 
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wooden sides dressed with ‘paraffin wax. 
will answer—and pour over it a mixture of © 
equal parts of benzoin and a concentrated — 
solution of chloride of lime in water, 
Very slight friction with a camel-hair 
brush may be applied to a particularly f 
obstinate mark. Let the engraving re- 
main till the stains disappear ; _ pour 
the bleaching liquid and then with c 
water, well wash the engraving as it 
in the dish. On no account. attempt 
take it out or it will be torn and spo 
After a dozen or so changes of water, ‘Tet! 
it soak for an hour in fresh water, and 1 
afterwards tip up the dish and let the en 
graving oy” where it is. 


‘ 


Glassware, etc. 


two or three heatings in this’ way. Anot 
method is to hold the collar in a vice 
the jaws of which two pieces of thin sheet 
lead have been fitted, and then with both 
hands to take hold of the glass ves el é 
and carefully rotate it ; if the collar does — 
not move, soak in water and try again. 

The rims and collars are fixed with © 
cement as a rule, one of the best be 
plaster-of-paris wetted with a satura 
solution of alum in water, worked 


dered alum alone may be used as a ceme 
fill the rim, etc., with the alum, place 
hot: stove, etc., until the alum 8 vf 


move to a cool eiates Sonate as . 
he allowed. to set wathous ela 


shah ts. 






Building a 


| Tri is wise tor the hes to realise at the 
start that the task of building a small 

bungalow should not be too lightly em- 
_ barked upon, as even the simplest struc-— 
ture involyes not only a considerable 
amount of labour and a large supply of 
_ materials and fittings, but also the ex- 
- penditure of considerable time. Costs 
~ should be gone into before starting to build. 
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| Wooden | Bungalow 





Four-room. 


Formalities to be Observed.—There 
are several formalities to be observed in a 
matter of this kind. To begin with, the 


land should be properly and legally held, — 
either freehold or for a definite term of 


years, otherwise the builder may find 
himself the unfortunate owner of a 


dwelling. on land claimed by someone ~ 
Then there is the question of 


else. 


Parisi") et Fig. (The Bungalow Complete > 
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-reomplying with the requirements of 


‘the surveyor to the local authority— 
It is necessary 


a@ very important point. 
as a preliminary step to see the surveyor 
and ascertain his views. 


proposed structure and particulars of its 
site, distance from other buildings, means 
of water supply, and.-any proposed 








Figs. 2 and 3.—Part Front Elevation and | 
Plan of Four-room Bungalow 
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He will almost. | 
certainly require plans and sections of the 
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phe ait for aati ue ghouls 
be notified when it is proposed: to start 
work, and. his certificate of satisfactory — 
completion i is necessary before the premises : 
can be legally occupied. His advice will © 
probably be of great use, and his stipula- — 
tions—even if in the opinion of the _pros- | 
pective builder they seem onerous—in the | 
best interests of the, builder. | | 
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« Fig +—Alternative and Larger Plan of Bungalow 


Le Waterco supply of pure water con- 
a “Qenient. to the site will be essential. 
‘ main is near it will be easy to get it laid 


Tf a 


on to the kitchen by arrangement with 
_ the company, or a stand-pipe provided. 


Otherwise water must be obtained from 
__ a stream, spring, well, or, if none of these 
alternatives offers, it must be collected by 
means of eaves-gutters connected to a 
- ~ storage tank whence it can be pumped to 
- the kitchen. 
cautions of filtering and boiling water 
 » obtained from unconventional sources 


Of course, the usual pre- 


f _ should. be observed. 


~  Drainage.—This is another oe ques-. 
tion. “Should 5 sewer be available, proper 
_ drains should be put in by a qualified man, 
whose services would also be required. if 


a cesspool were constructed. The sim- 


:  plest course in a rural area is to install a 
simple earth-closet. (particulars of which - 


-.are given later), and to take the waste 
from the sink and bath to a pit which 
~~ should be frequently cleaned and deo- 
_— dorised. In suitable ground. much of the 
liquid will soak away, while in some cases 
it may be possible to let it filter through a 
trench filled with coke breeze or gravel 
to a ditch or other water-course. It may 
be insisted on by the authorities that a 
small cesspool be provided ;. this would 
simply be a brick chamber with a trapped 
drain from the house. 


_On a dry soil the rainwater, if not re- | 


quired for use, can be allowed to drip to 
the ground, but on clay it will be necessary 


to provide two barrels as water butts, - 
and. to fit gutters and down-pipes leading | 
to these. 

The Site.—The site is another important 
matter and should be considered with 
special reference to the points of drainage 
facilities, etc., outlined*above. It should 


_ be on dry eround, not in a hollow, not too 
‘much overshadowed by trees, not on the 
shady side of a hill, and not in too exposed . 


a position. 
Such a bungalow as shown by Figs: 


1,2 and 3, and about to be described, 


would be passed in most districts, provided 
that it is not close to other buildings. 
The usual procedure of a local authority 


-is to treat such a case as a temporary 


building “and to issue. a licence for 
probably five years; this will be re- 
newed. for further periods if the structure 
is found to be in a sound condition at 


? the expiry of the term. 


ut 
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Hig. 5.—Door-end Elevation of Bungalow 





been adapted (Fig. 3). 
worked out well in a number of cases” 
with which the writer—himself an archi- 


 self-setting cooking stove, 


The Plan.—A very Eine! tat chide 
Tt is one that has 


tect—has been concerned, where it has_ 
been adapted from army huts. The door 
at © gives access to a kitchen fitted with’ 
sink, darder, 
copper or boiler, and a bath, covered when. 
not required with a lift-up table-flap. 
‘Through the kitchen is the living-room 


with a suitable stove, and beyond are two 


ENTILATION 


See) 
i 
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eee 


Should a tiny third bedroom be required, 
it can be made about 6 ft. wide and cut 
-off the end of the kitchen. 


SCALE OF FEEL 


bedrooms, one larger. than the other. 


_A better course would be to adopt a 
somewhat larger plan as in Fig. 4, which 
_ has also an advantage in the shape. of a 
separate front entrance and hall. This can 
easily be arranged, and other variations 
can be. evolved to suit special cases ; but 


_ the example in Fig. 3 is advanced as an 


EPasy, and cheap scheme rate to meypay 
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will trend away from it on all sides. ih 
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iow wea 
+0 the ‘ra ori of inane | 
can easily be contrived; in he 
shown they consist of a phic 
earth closet, separated. from tl le 
building by a small yard, which in 
is shown roofed in, this Bee | a very’ uU 
pareect ee ae MG 

Clearing the Site, Havine§ set 
che! exact position of the building, 
surface should be adjusted so that w 


turt and. oeep SBS tao soil. should: 











layer of reat 4 in. of ee material, ‘such — 
as ashes, breeze or gravel, and if tl 
be rolled and well brushed over v 
it will be all the . better. Of. cou g 
layer of concrete has advantages. 
The Base.—The best form of_ to 
the structure would be a half- bri rall 
set in mortar ona 4i in. layer of conic . 
8 in. wide; but old sleepers - be 
used and. tarred, while on an une’ n- 












a a the same: outside Gi EnS Oey as the 












Figs. eS and 9.— Detail Sections at ~ 
AA and B (Fig. 3) nce as 
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=f ’ Rig IL. A Saesgun through Window | 
: . Head and a if 


: Shae on. the whole of the top Mines of this. 
be laid a strip of one of the many patent _ 


bituminous damp-course materials on the 

- market, well lapped at the joins. Small 

_. openings should be left at the front and 

back so that the under side of the floor 

may be ventilated, otherwise dry-rot will 
E poy. ls ae 

Framework. — The errata of ths 
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“across and ee spiked | down. 4 
a Tha ever the method selected, it is 
s - essential to provide a level platform — 


i Fig. 7,—One Unit of the 
Bungalow Framework 


cau of Incuts Flas Oct. 


4 actual panes, if carried out as oceested 


position a 4-in. by 2 


walls. 
frames, one of which is shown by Fig. 7, 


a while es exact dimensions may be vathered ak 
wait 2 ee 6. These frames are put tos 











PROYECTION oF CILL 


Fig. 10.—Detail Section 
through Side of Window 






gether on the ground and. lifted into posi- 
Each one consists of two 34 in. by» 
2 in. uprights, connected at the ‘bottom. 


tion. 


by a 4-in. by 2-in. joist and at the top by 
two 34-in. by 2-in. rafters, held in their 
turn, by long and short collars as at E 
(Fig. 6). These are merely carefully set 


aoe, be and one of the simplest parts 
of the work. The first step is to set in. 
-in. sill on the line 
of the four outside and two intermediate — 
On this is erected a series of. 


wf 


out and cut, and then heavily nailed 


together, no jointing whatever being 
required. 


/ 


be attempted in windy weather. 
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When several of these frames are hee 
they are temporarily braced diagonally so. 


that they will not rack out of shape, and 


lifted into position 2 ft. apart, measured 
centre to centre. This work should not 
Tt will 
be necessary to plumb them and hold 


them vertical with temporary struts or 


FRAMED FRONT. 
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' Section and 


SCALE OF tHET. 


braces from the sills, and pegs driven into- 


the ground, the permanent fixing being 
_ then applied in the shape of a 34-in. by 


2-in. longitudinal member as at F in Figs. 
2, 6, 7 and 11, splayed on the top to suit 


' the slope of the rafters, and- strongly © 


screwed to every upright. 
Before the temporary braces are re- | 
poved a part of the roof nae, should | 


case the frames have the floor joists. and — 






SHELVES 
for PLATES 


Fig. 13 


Figs: 12 to 14— 
Elevation, Vertical 


Dresser for Bungalow 






































be. Sat on. to stiffen he a a the 4 
frames should be very strongly secured to — i} 
the sill by means of a 4-in. nail put in 4 
on the rake from each: side. A careful — 
inspection of Fig. 2 will show that in every — 4 


rafters fixed on the right-hand side of the — 
uprights, thus simplifying the ‘general ¢ 
setting - out. considerably. 
It should be noted, hhowsid 
~ ever, that the tie at G only _ 
‘must be fixed on the right. 
of the rafters to clear ine q 
studs forming the ends. 
Studding. — Once the | 
frames are up no time — 
‘should be lost in getting — 
in the end-studs. At the © 4 
left, where the extreme 
left-hand upright at the — 
front will be as at H in — 
' Fig. 8, the outermost studs — a 
for the ends will be as at. 
J, and it will ultimately © 
be necessary to fill” in the ; 
angle with a 34 Lin. by | 
. |}-in. strip, as marked ‘by 
a diagonal cross. The 
intermediate studs on this” 
end must be set out as in 
- Fig. 5 to suit the sizes of 
the door and window. 
They run from the sill. to- 
the raking line of the roof, 
and should be nailed at 
top and bottom and to — 
the tie K (G, in Fig. 2). At , 
the other end the studs | 4 
‘are spaced out equally ‘as. ‘ . 
on the plan (Fig. 3). hn 
this case the end'studs of — 
the front and back willbe ~* 
as at Lin Fig.9,and-the — 
‘outermost one of the ends 
‘as ab a M, as the last floor joist will come | . 
bativeen: them. ee 
The next. step should be to ake in “Y 4 
sloping braces ‘next the angle posts on 
all sides as in Figs. 4and 2. The internal — 
partitions should be constructed of studs — 
- fixed about 2 ft.-apart; ‘the transverse 
ones will be found to come directly over 
fisar jist Bat the floor should be la 
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heads, and a stouter sloping board as a sill. 


e. ettcy should open outwards and have 


chamfered beads all round as shown, 
_ bedded in red-lead and closely bradded. 
 Arail, as at-n, tightly butted between the 
_ studs serves to support the sill and the 


¥e Sie board 0. All the doors should be 


Conrugattp iron 


Fig. 16 
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rahi in a » similar manner, but ie may 


be as well to put an oak threshold. to the 
entrance. 


Roof.—As it is: eaten tied to leave the | 
‘rooms open to the roof, this should ‘be 
laid with tongued boarding, which should 
also be used for the floors, and the verges 


should be finished with an extra rafter 
fixed on the face as at P in Fig. 2. . The 
roof may be covered with good tarred felt, 


“| or preferably one of the recognised better- 
* ; pa Pa Pi 


| “9 ake 10 and 11 give details | 
x di tot the windows, which consist of ordinary 
g _ light sashes in square linings at sides and 


t FRONT, 


Figs. 15 to 18.—Vertical Section, Two 
Elevations and Sectional Plan bie E. Cc. 


WOODEN BUNGALOW 379 
class materials such as “ Ruberoid,”’ or, 
better still, with slates. 
‘sheeting may also be used. The eaves 
_ May in most cases be allowed to drip, 


unless it is desired. to collect the rain- 
- water. 


Asbestos-cement 


Walls.—The walls can be (1) weather- 
_.boarded and stained or painted; (2) 
lathed and finished in cement plaster, or 
(3) covered with large sheets of asbestos- . 
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cement. The last two alternatives are 
operations on which’ expert assistance or 
full advice are essential to the novice. 

~-Internally the walls may perhaps be 
left unlined in parts such as the kitchen. 
The best course is to cover them with — 
“ Fiberlic,” ‘‘ Beaverboard,” or some other — 
recognised lining, unless plaster can be. 
adapted. These boards can be made to 
look very well indeed when the vertical 
joints are covered with small fillets. If 


BX 380. 2. 
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‘ * 


the under-side. of ie TOE youale 8 is. 
< sized and varnished, this will make the 
most durable job. mf 
- _Doors.—The doors can be stock 
panelled patterns or ledged and braced, © 
and the larder can be formed of beets te 

_. and tongued boarding with ventilating — 
opening filled with perforated zinc. The - 

_ draining board and hinged table top over 

_- the bath call for no detailed explanation. 

- Hearths.—Sheet-iron hearths of ample 

size and turned up round the edges are 

necessary for the stoves, which should be 

- backed with iron or sheets of asbestos- 

- cement and have iron stove- “Pipes kept 
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oe : A Rack for Brooms > 


THE rack chowe by Fig. 1 consists of a 
stout: shelf having a number of slots into 
which the brooms are slipped, The up-— 


veg ee 
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Fig, 2 


| right board against the wall 
has a number of hooks 
screwed .on it. Fig. 2, a. | - 
-eross. section, shows. the 
three. component parts— 
42 shelf, -back “and bracket. 
_ The first should be at least 
9in. by 1 in., 2 ft. 84 in. 
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\ a pass. 


trench in the eae or teats as 


‘and. coal-shed should be of, half-b 
walling, or framed ’ fe in wood, as 


f= ee —' ins 





Figs. 1 to 4.—View, Two Elevations and 
; Plan of Broom Rack | 
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pUgeS 
Bach’ pipe must have : 
plate to stop the opening, — and | , 
collar to ensure a weatherproof job. 
bends should have Ree doors. 


of drain consisting of socketed pipes. 
without cement joints. The earth cl 


Figs. 15 to 18. 
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long, with rounded feat “comers, a 
‘have four 4}-in. by 14-in. slots 54 
onion A as shown i in n Figs. 3 eae 4. ‘Tt 
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‘the back piece, mahiol is Tin, 
- deep, and is further secured. ti to | 
__the shelf by means of two ota ts 


i ire ideal method. bang to 
R Bewipinges as fee 
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, -, building, iii. 43-51 
> 0, chassis, iti, 48 
ee ‘elevator, i iii. 45, 48 
Sia Nena | a, fuselage, tii. 47) . 
baz Por Malt ene iu. 44, 45, 
DeRose lee OK AT 
cress Sirmeaeres , materials, i iii. 48 
ee ae eRe iii. 43-51 
hier ep wormenget ™ ‘compressed — air, 
1 CSS ira Sia ee iii, 51 - 
# —, ——, ——, rise off ground, 
i: PB AD Mpls ps REE EB). fit 
“lie PEE -, propellers, i ni. 45 
pt , Winder, iii. 48 


ena brazing lamp, i. oe one 
Air-gas, lii. 209 
, burners and mantles, iii, 











2 —, costs, iii, 212 i 
‘ Sesame ee 209, 213, 214 
arse! pipes and gas fittings, i iii 
tig 223 

Fe —— Plant, iii. 215 iy eA 

nd ——, water-driven, iii. 215 
Pye 1999 

<a ——, qualities of, iii. 210, 211 
away Airscrews, model ‘eroplane, iii. 


9149, 50 & : 








—., “damp and dry,” i, 155° 


Index 


cau Almira see mounting, ii. 1 
i Aluminium, casting, ii. 80 i 


——, fluxes for, i. 81 és 
~ paint, sCha by? 14, 67. 
, Soldering, i. 80-82 

, solders for, i. 81 











_ Anaglypta relief wallpaper, iii. 40 


Aneroid barometer, renovating, i. 
155,,156 3: %, 

Angle. wardrobe fitment, iv. 348 

Aniline stains, iv. 371 : 

Anthracite stove, fixing, ii. 256 


‘Anti-freezing solution, ii. 165 
Anvil, cutler’s, iii. 269~ 


, for bent-iron work, iii. 275, 

Aquarium, aerating APPA eae 
119-121 

, cement-sided, iii. 121, 122 








—, ; wood- framed, iii. 118 





, zinc-framed, iii. 122, 123 


_ Arbours, garden, iv. 224-228 


Arches, garden, iii. 334, 335 
Armature, re-winding, ii. 274, 275 


Arm-chair, kitchen, repairing, i. 


» 88-89 


——, mahogany, repairing, i. 90- 
92 


~, rustic, iii. 196 





; Asphalt patch, making, i. 343 


Aviaries, making, ii, 261-267 


Awl, marking, i. 3 


B aa 
BACKBOARD for, picture eaten 
14 


_ Bags, leather, cleaning ahd pre- 


serving, li. 258 
—, , removing ink stains, i ii. 
258 
——-, Morocco, renovating, ii. 259 
, Sheepskin, renovating, ii. 258 








Ball valves, adjusting, ii. 315, 316 
_ Bamboo money-box, iii. 90 
_ Barometer, aneroid, i. 155, 156 





, cistern, i. 153, 154 


s 


——, Fitzroy, i, 152,:153 
, glycerine, making, i i. 159-161 





| ——, mercury, cleaning, i. 153 





, siphon, making, i. 156 
——.,, tube, emptying, i. 153 
, filling, i. 153 

AS Live 


eee 





Barometer, wheel, i. 155 

-- making, i. 157-159 

Barrel, re-hooping, ii. 62, 63 

Barrow, wheel, building, iv. 177, 
178. - 

Basins, metal, 
for, i. 221 

Basket, hanging, iii. 61 

Basket-work, iv. 161-169 

, fitched work, iv. 162 

—, flower-pot stand, iv. 167— 

169 








wooden bottoms 





——, materials, iv. 162 





, oval basket, iv. 163-167 
, stick work, iv. 162 . 
, tools, iv. 163 








Bat, mounting, i. 337, 338 
' Bath, re-enamelling, i. 253 


Bathing tent, ii. 304, 305 


‘Bathroom shelf, i. 172 ’ 


Battery, bichromate, ii 2-215 

, Bunsen, i. 199, 214 

, constant bichromate, ii. 226 
——, dry, ii. 215, 223-228 











217, 223-228 
for electro-plating, i: 199,201 
—, Leclanché, ii. 214 , 
——, making, ii. 223-228 
, secondary es 
TOR) 
a, Wollaston, i re 199 
‘zincs, amalgamating, ii. 228 











Bay-window curtain poles, i. 104-— 


108 _— 
Beading plane, iii. 149-151 © 
Bear, mounting, i. 336, 337 
Bearings, bicycle, i ii. 105 
Beaumontage, iii. 257 


Bedroom lights, electric, lis 223 





recess fitments, iv. 349-352 
suite, iv. 355-361 
, bedstead, iv. 355, 356 





— 
—_— 





361 
, washstand, iv. 356-359 








Bedstead, iron and brass, renovat- 


ing, i. 146 
» wood, ii. 128, 129 
Bell chuck, iv. 49 
, electric, fitting, ii. 140-145 
, telephone, iv. 301, 302 
Bellows, camera, iv. 60 — 
»——-» conical, iv. 65, 66 

















‘for electric ‘lighting, a. 214% 


ACCUMULA- 


: | 


iv. 359— 


f 


Ri aaa nes 


Bench hook, woodworker’ 8, 1. 2 
, metalworker’s, i. 62. 
—— screw, i. 261 





— stops i. 3 


——, woodworker’s, i. 1, 260-263 ° 
Bent-iron work, iii. 273-284 
, curves and scrolls, iii. 276 
examples, iii. 280-284 
Bimal forms, iii. 276 
—, joints and fastenings, iii, 278 
, tools for, ili. 273- 275 
, waved-line forms, iii . 278 
Bentwood chairs, repairing, i. 90 
Bevelling glass, iv. 94 























-. Bichromate battery, i 215, ors 





stain, iv. 371, 372 
Bicycle bearings, cleaning, ii. 105 
chain, ii. 106 
cranks, ii. 105 
, eycle-lighting dynamo, iv. 
250-255 
frame, ii. 105 
, freewheels and coaster hubs, 
ii. 106 
——,, handle-bar grips, etc., ii. 107 
, lamp, electric, ii. 220 
“a mudguards and brakes, ii. 
med 05 
, overhauling, ii. 104-109 
parts, ii. 104 


























—~ tyres, repairing, ii. 107, 108 





+ puncture-proof bands 
on, ii. 109 
, removing, etc., ii. 107 





+ wheels, ii. 105 


Birds, 








, truing, ii. 105, 106 
Birdcages, making, i iii. 261-267 
skinning, stuffing, 
mounting, i. 310-325 
Birmingham wire gauge, iii. 323 
Biscuit holder in metal, i. 193 
Bismuth alloys, ii. 80 
soldering, i. 80 
Blacking, Boot (see Boor) 
Blind, lath roller, for greenhouse, i. 
383-384 
, Toller, i. 379 
, skylight, i. 383 
——, venetian, re-taping and re- 
painting, i. 240-245 
ms , cleaning, taths, i. 241 
: re-cording, 1.244 
, t removing, i. 240 
—., , re-painting, i. 241-242 
Blind-stitching mattress, iii. 126 
Bs tooling book covers, i. 138- 
0 























Block tin, soldering, i i. 80 


Blocks, line printing, ii. 180-185 | 


a 


i 


Blow-lamp, portable spirit, i. 68 | _ 


eae manipulating, ii. rey: 
49 


~—— used in soldering, i. 83 

_ Boards, floor, defective, iv. 34 
~ Boat, building, i lii. 342-358 

~, canoe, iii. 346-356 





——,, blind tooling, i. 
. ——, boards, i. 125-126, 127- 128, 


and 


Boat, ee racing, iv. 263-275 A 





-, open seams in, ili. 359- 

, Sailing, iii. 356-358 
Bob, emery, making, ii. 172 — 
Boiler range, cleaning, i 1, 253. 
, faulty, i. 252 
Bolts, fixing, to door, ii. 166 
Bookbinding, attaching woven, ie 
128-129 











en ctioeer 


mTOR guineas 1, 134 
— tools, i i. 134-138 
i 140- 














seeieea i. 143- 145 
—,, ; glue, i. 120 
» gluing up, i. 124 
——., half-binding, i. 132-133 
——, headbands, i. 126-127 
» ‘‘ knocking-up,” i. 121 
, laying press for, i. 118 - 
, leather paring, i. 133-134 — 
oe magazines, i, 129-132 

* marking-up,” i. 121 
——, paper-covered book, i. 120 




















"paste, i 121 
——, pasting-in end sections, ie 
124 





, rounding back, i. 124-125 
, Sawing, 1. 122° ence 

» Sewing, i. 122-123 

, sewing-frame, i. 119 

, small tools for, 1. 119 














Book covers, cleaning, i. 145-146 | 


Boot-blacking, iv. 204, 205 
, dressing for kid shoes, iv. 
205 
» leather ointments, iv. 205 
"paste, iv. 205 
, for Sea leather, iv. 











ee 





205 

polish, iv. 203, 204 

Bootmaking, beater used in, i. 
46. > 





——, beating-up forepart, i. 46 





, bottoming the boot, i. 46 ~ 
, “combination ”’ boot, ii. 90, 
9] . A 





—~, fairstitched boot, ii. 93 

i. 96-99 

—., ’ finishing new Peeves ii... 96, 
99-103 . 





——, hand-sewn boots, i ii. 81-103 _. 





, heel attaching, ii. 87-89 
building, i. 48 
» height of, ii. 89° 
——, —— in hand-sewn work, ii, 
89 . 

, insole, ii. 81, 82 

, lasting, i. 44, 45 
upper, ti. 83 

* lasts for, i. 41 
——, machine-sewn Bers, ii, 92 - 
——,, measuring for, i. 38-40 
, outer sole, i. 46, 47; ii. 87 























- —, * éxvictead » boots, ii. 92° 


a. 7 
- Boot-repairing, ankle patches, iii, ; 


_——, hand-sewn ciel get ill. ie 


| ——, heeling, iii. 102 


ant 


y —_ eT; Lo pe 
ae ove i IS, i 

rs Me * a Baer ye % a 
7 Ba Na 

eo wy: sh, ile ee F 

> es ; pr eke TeX 3 
ee : 
| Bootmaking, riveted boots aly; / 38- ‘a 





, Sewing in heel, ii. 86 hs 

——, shank piece, i. , 45; iis aT Line 
» size-stick, i L885 15 - 

, split lift, i. 47 








——,; waxed thread, ane i . 
93-96 - 
—-, -, welts for hand-sewn. kas, 
iL 83-85, 86 












_ 291, 2 
: pers iii. 
, back lining, iii, 293 
+ cementing leather et to 
boots, iii. 295 ie 
-, creaking boots, Sa ; 
Sn 110% | i 
—, cricket boots, iii i303 Ava 
, cuban-shaped | heel, iii. 296 : 
, cutting out sole, iii. 100 i. 


eg cokes G8 


293 


























2; finishing, in, [Wd-11 7 a ee 
——., fitting sole, ii. 100-102 . ‘ 
ii. 303 





——, half: sole tidal heel, ili. 99 


110 
» heavy nailed worl, iii. -103- . 
106 « : 





——., invisible patching, iii. 987 
290, 291 ~~ ahs 
——., iron heel-tips, i294 LENE, 
——, nailed work, iii. 297, |. 
» pump shoe, iii. 97 i. 
sole work, iii. 207-300. es 
rie aiveted work, i , 294 ca Oe 
——, riveting clump on “welted eS 

boot, iii. 296 ts sy 
: ‘rubber soles, and hese sore 

‘sports boots, iii. 300-302 SS 
top-piece, tii. 296 
' running shoes, iii. 302. 
: split lift, iii. 296. . 
: sports. boots, ili. 300° std M 
: stiffeners, ii. 296 
: stripping old sole, iil. 95-99 
: toe-cap, iii. 290, 292 © e 
: tongue slipping, | iii. 207 
: veldtschoen, iii. 97 © 
:-wooden heels, iii. 295 ey 
brown, restoring and ‘polish: ‘ 3 
ing, ii. 189 “a 
Boring-hits, sharpening and grind 

ing, ii, 333-335 
Boring wood with centre’ bit; i. 370 
Bottle corks, removing, i 150 
. glass, cutting, OS {2 pee 
imp, making, i. apack Apa 
Bow saw,1.4 oh 
. violin, re- hairing, i iii, vel 0a 
Box, butt- jointed, 1. 368 © 
, inlaid design for, i iii, 175 Poor 
kite, ii. 286 aay 
——, emg i, 369, 370 


+ agi 























& 
Sic 
as 
ct 




















® "Box bei ili. 16 


wae 
y 





 pethaaes ba 

-——, money, bamboo, iii 90 
—, silver, soldering, i. 86 
5. . , soap, 1. 368-369 

% '——4, spoon, i, 369-371 





Mole, ols 
, steel, i. 6 
. wooden, i 1, 6 
Bracket gas-meter, repairing, ii 
‘aN B43: 











9 Seeeeet wire, iv. 329 
~ Bradawl, i. 3 
, using, i. 367 
{ Brass casting, 1. 78 
a colouring, iii. 304-306 
ie fretting, i. 188 














Bs —~, furnaces *for melting, i i. 76 | 


—, making, ii li. 79 

, Soldering, i. 80 
ae testing, iii. 319 
ets ee plating, 1. 208-210 
By pies | i, 86-87 
ac 











oo - hearth, making, i. 62-64 q 





- lamp, i. 87. 


‘4 

Be 

4 aa Brick sundial pedestal, iii. 267 
Pioiny Bricklayer’ s chisel or bolster, iii. 


eee 
be Bricklaying, iii. 226-241 
: brick pillar, iii. 231 





: cutting bricks, ii. 233, 
: excavating, iti, 226 


NANT 














= : : garden frame base, iii. 236 
eee wall, iii, 229-231 

a ~: : greenhouse base, i iii. 233-236. 
34 _ ——? intersecting, ili. 237 

“| ——+ laying bricks, iii, 237, 239- 
Se ety an DT 

= : mortar. iii, 228°. 

he : pit light, iii, 236 


Spal deconk cleaning, iii. 138 _ . 


‘Britannia metal, plating, 1. 206 


~ Brooches, fixing new pins, ii. 52 


- Broom rack, iv. 380 


Brown and Bharp wire gauge, iii, 


393%) si 


y ure eS ee — 
MLi py Thar Rae tay eh Se 

raat Pact Cees I A, Sean, ney al is 

- Aer! Pe s J w 

>. 4 mF Pe. acy 

. ; 5 

\ 


— mattress, making, “ik ayaa 


_ Brace arranged as drilling machine, 


differs from soldering, i i. 7 5 


: concrete foundation, i ll. 227 


ta (Sh pelt hee 
big Clem ae, LB 9D x a's 
iy ADB oe 7s. Cae akoer kh ey 9 
- \ wv a . 
%, us a ibe * 
- * ‘ 


INDEX _ 


ren. iy ‘ ii 4 . has 1.9 eh ; | 
_ Burner, inverted gas, iii. 133 





, Primus stove, cleaning, i. 339 
_ Butt-jointed box, making, i. 368 
Butt-joints, i. 366, 367 


Cc 
CABINET lock, iii. 13 

, Jacobean, for gramophone, 
iv. 188-191 


» pedestal, for gramophone, iv. 
188-191 








, in bent-iron work; iii. 280 Gaitinturhy alloys, ii. 80° 


Callipers, i. 3, 215-221 
, close measurements with, i. 
215-216 





~ ——, making, i. 217-220 


——, types ‘of, i. 220-221 
‘used in metal- -turning, iv. 

112-114, 120° 

, using, i _ 216 

Cameos, reproducing in plaster, 
ni. 188 

Camera. bellows, conical, iv. 65, 66 

frame, iv. 60° 

dark-slide, iv. 68 

, folding hand or stand, mak- 
ing, iv. 58-68 

lens, iv. 74 

, reflex, making, iv. 70 

— view-finder, iv. 66 

Camping tent, ii. 302 

Canadian canoe, iii. 346, 347 

Cane-seat chairs, re-seating, i. 
69-74 

Canoe, Canadian, iii. 346, 347 

-, canvas, iii. 348-351 

. collapsible, iii. 352 

paddles, ili. 351, 356 

sails, iii. 351 

Cans, tin, wooden bottoms to, i. 

221 

Canvas canoe, iii. 348-351 

trunk, waterproofing, ii. 259 

‘ar, folding, for child, iii, 62, 63 












































Carpet, fixing and laying, ii, 175—~ 


179 
.—— on stairs, ili, 359 





, ee lathe, iv. 44 
C 


artesian diver, making, i. 239 


Brown boots, restoring and. polish- Carving fork, inserting new guard, 


ing, ii. 189 
- Brush polish, iii. 256 


4 Brushes, distemper, i L- 31,33; 85. 
, paint, i. 31, 33, 35, 352, 353 Case-hardening, iv. 146, 147 





——, stencil, iv. 97 


—., varnish, protecting, iv. 78 


Brush-making, iv. 197-201 
‘Bucket fire, lighting, ii, 109 


Bungalow, wooden, building, iv. 
<“B73-880 = |. Aa 


-~ Bunsen battery, i. 199, 214 


- Burner, incandescent, finding gas 


pressure, ii. 314 


: _ —+, —, unsatisfactory, ii, 313 


iv. 56 
—— knife, grinding, iv. 56 
, utilising broken, iv. 56 








Casement curtains, fitting to 


* windows, i. 108-109 


Cask, Ottoman chair made from, | 


li. 265, 266 
——, re-hooping, ii. 62, 63 
Casters, loose, remedying, iv. 147 
Casting aluminium, ii. 80 , 
brass, ii. 76-78 
——: ‘Cire perdu” 
73-75 © 








process, ii. 


| 


Casting figure in metal, ii. 73 
frame in plaster mould, ii. 76 
from papier-maché matrix, - 








li. 75, 76 
‘handles and feet for drawers 
and cabinets, ii. 73. | 
in plaster and cement (see 
_PLASTER CASTING) 
—— in waste moulds, ii. 74 - 
keyhole plates in metal, ii. 
73 
panel in metal, ii. 72 | 
Castings in metal, ii. 72-80 














Casts, paper, from moulds, iv. — 


262 

Ceiling, distempering, i. 32-34 

, figured paper on, iii. 38 

, lining, ili. 36-38 

——, plastered, repairing, i. 265 

, relief paper on, iii. 42 

Cell (see BATTERY) 

Celluloid cement, i. 165 . 

varnish, iii. 159, 160 

Cement for brick-iaying, iii. 226 

. celluloid, 1. 165 

, Chinese, 1. 54 * 

, colouring, ii, 374 

——,, film, i i, 165 

‘font, ii. 380 

for hing repairing, i. 54-56 

for linoleum, iii. 383 

hearth and curb, ii. 376 

——-: inlaid effects, ii. 374 — 

: iron-borings, for 
joints, ii, 192 

—-, mosaic, li. 875 

paving flags, ii, 374 

pedestal, i. 378, 379 

steps, li. 373 


















































337 
water-glass, i. 56 
» Wincheli’s, i. 55 
Centre- bit, boring with, i. 370 
Chains, making, in strip iron, ili. 
282 








Coat arm, repairing, i. 88, 89, 
90-92 
. , rustic, iii. 196. 








-——, bentwood, repairing, i. 90 


——: bottoming with rush or cord, 


iv. 304 ; 

——. cane seat, border caning 
Sia yD 

——, ——, fitting - upholstered 


seats, i.°73 ° 
—_—, ——, fixing perforated ply- 
wood seats, ba e 
, lacing, i. 71 
, ——, material, i. 69 





ing, i. 72 
. , reseating, i. 69-73 j 


—_——, —— : renovating baggy seat- 





——, drawing-room, . re- webbing 
i, 93 
——, easy, re-webbing, i. 92-93 


383 


to withstand hot water, ii, 


~ 


 pust 





Chair in wicker work, iv. 162 


peo 88-89 ¥4 

NR legs, levelling, i ii. 70. 

i . > mahogany arm, repairing, 

a : i. 9 0-92 ae , 7 
o—_ ottoman, made from casi, 

pe ee ii, 265, 266 ~ 








* spoon-back, ee dining, re. 


"pairing, i. 95-100 : 


. +, worm-eaten, repairing, iii, 
Bou eee BBS ie eB 
eh Chamfering, i i. 231-237 . 





, stop, with. chisel, i. (237-239. 
Change. gears, for screw-cutting,, 
rh iv. 237 

Chemical weather-glasses, i ii. 278 

' Chest of drawers, . restoring, ii. 
Hoa ho 129-134 

lock, iii. 16 

Child’s folding car, ili. 62, 63. 
Chimney, smoking, curing, i. 340-_ 
343 

Ane am eer fey to cure down- blow. i i. 


- 





ne repairing, i. 49-59 
+ building up. missing 
_ parts i. 53, 54 * 
+ cements, i. 54-56 
: Chinese cement, i. 54 
oe —: decorating after, i i. 54 
——: drill ‘for, i. 56 
-——: fractures in plates, i. 49 
—— moulding missing frag- 
ji . ments, i, 51, O2R 272 
——: plaster used in, i, 51 
: riveted eke i, 58— 
69 
: riveter’s tools, i. 56-58 
+——: rivets, making, i. 58 
: water-glass cement, i. 
56 
: waterproof cement,i.55 
» white-lead used in, 1.55 


























See 55 
- Chinaware collars, removing and 
z ane fixing, iv. 372 
ht Chinese cement, i. 54 
Chipped glass signs, ii. 122 
>, Chisels, i 15,7 
Lo grinding, i ii. 330 

















ae —, hardening Bae eating 
meh iy. 145 

1 ran , Sharpening, i ii. 332 

 . — 7, skew, i. 130 

wo -——, wood-turner’s, i; 326. 


es bine Chuck bell, iv. 49 

Daa ‘ combination, iv. 47 

» cup, ii. 325 

Eo  draw-it, iv. A7 

i a et drill, iv.50. 

for holding small rods, iv. 49 © 
; » four-jaw, iv. 50 

Byvs, ‘ oy -, independent, iv. 47. A. 
—— eer iv. 46 | 




















: < i > 
. 4 si 4 
r, F 


We OPhick, vied i sok 
aoe ——, kitchen arm, ‘repairing, i, fe: 


eS . movement of, ii. 289 


—-: Winchell’s cement, ya 



















































“,SCROW, TL D240) (ee 
, sectional, iv. 261, 262 reese 
~, split, iv. 49 aerate (ved i Oi 
——, universal, iv. 47. eae a 50 Fie 
§§ Cire perdu” process of metal Coil, Gpdotiane (see 
Casting, ii 73-75, 3. % LS ROOT) nyt dae oa ga 
Cistern ball nal ves, adjusting, ti Oains/: reproducing, i 
315, 316, asin fin eI RBe, APO a des Pte 
barometer, penuiratia i. 153° Collars, glassware, rem 
Cleaning (see name of article) _—_— fixing, iy. 372 aes oe 
Clearcole, making, i. 30-32 . ines ‘stones - 
Clock, Américan, cleaning, ii. 25-27 iby Sr 
, Brocot. visible dead-beat Combination chuck, ‘5 
escapement, ii. 295 - Compass saw,i4 





, cheap cases for, 11. 169, 170. eo wing, 1 
‘cleaner’ s tools, ii. 18° ee red eae 
crutch, ii, 20-22, 

—— dial, renewing, ii. 135, 136 
, drum, tic-tac eeagpemncils te 
294 cir 
oe Dutch, Resumes il, 288, 














caer hae: iii. 6h 
“¢ eight- day dial,” cleaning vapper colouring, iii. 30 
and Pe paisa ii. 32, 33 , fretting, i. 190 























Pp iaenaaae! H. 205; *.  —— lid, pena ii 61, 

— , American dead- beat, ii, . ——, soldering, i. 80 
27} "y “Copper. -plating, « 
yl Pag A roped ii. 26° , simple immer 
——+—~, English dead-beat, cor- 210.57) 


reacting: Mo OT Yes) so Coral, working, i iv. un 
— —., —— vee ii. 288, Cord, sash, Genoa i 
290s eet ate _ Corner shelf, L172. 





¥ 


291, 293. oe . Couch, pe fer. . 

; recoil, correcting, ——.,, re-webbing, i. 258 
ii. 34-85 : - Cover for: portmanteau, i 

— ——-, French’ dead- beat, ii. eae for drilling holes, 













































































292: a, for. picture frame, ii 
recoil, ii. 292 2 G-cramp, i 5 i a‘ 
—-  Sapaltee HT, 294.0 egw ue “screw, i. 4 
grandfather, cleaning and Cruet. stand i in ‘fretted me 
_ repairing, 1. 28-32 “190-193 
‘ iii, Crystallising snake 
ary sige ow raat i eae lock, iii. 1 
—., , not striking, ii ii, 252 - 
——-, , renovating case, il. ~ central recess, ye 
ait (2438-251 en Cup-chuek, ii. 325 ~ 
, lever drum, cleaning and re- —— wood-turning, i 
pairing, ii. 298-301, Curb, artificial marbl 
— mechanism, ii. 18-20. i <i) cement, ii ES on 
is making hew, li. 86 ih" , ; 
pendulum suspension springs, _Jacobe 
ii, 24-25. Deon aoe eee = “af | ig: 
pivots, repairing, ii 22-24 ——, marble, iv. 174. yh pee 
repairing, li. 24 _ Currying skins, iv. 141 





skeleton, _ cleaning - and re- Curtain, casement, 
pairing, ii. 33, 34 _ dows, i. 108-109 
: eee ii, 24. ~ poles for bay | 


“ 




















“cleaning 1 Rdows, 104 
and repairing, ii. 296-298 ee —, finials : 
re ——, movement of, 1 Tie rods, i. LOR DES 

; 297,299 — Cutler’s tools, fae 
Cloth strips, for hearthrug, i i 175. Cutting keys, 
——, waterproofing, i. 68 _ Cycle (see Bicy: 
| Clothes brush, making, iv. 197-201 CYCLE) © 
t a “! re a ‘i Lbs 
i A Sa: ea hath nite» Waetek 2e3 ; 
tb a ~ igh Ne res OES ies ae. Pico ONC aoe Me 


se ys 5 Wbe Ae je “ 
>» . “4 » ort Or Pe ge) ag ‘ y 





















as ¢ = 

g dyt ynamos, armature Doretaling secret mitred, ii. 209, 

winding, iv. 254. == —-210. 

= assembling, i iv. 254-7 =, -, setting out, il. 204. 206 

~ , attaching, ee eyele, iv. , single joint, ii. 196, 197 — 

255 ‘Dowaline i, 372-376 

~ building, i iv. 250-255. Dowels, i. 372-376 

_ Down-blow in chimneys, i, 343 
Drains, testing, ii. 137 

, clearing, ii. 137, 138 

= Draught- proofing ee in window, i 1, 

148 - 

“Draw knife,i.4 | 

Drawback lock, iii. 9- 

Drawer handles, cast, i 73 














156-159 ~ = 
léck7 i, 14-16-23 = 
eters Drawer. making, iv. 370 
ms in Dhaai 185... ~——s Draw-filing, i. 12s ras Soy 
amp, electric, ii. 219 - . Draw-in chuck iv. 47 ~~ 
rine adhesives, making, i. 302 Drawing inks, preparing, i. 214 





mond glass-cutiers,i.168 ==——sOi.«.:« 93-95 : 
for screw-cutting, iv. 231, 232 Drawings,-working, iv. 211-223. 
ng-room chair, repairing, i, 95— Dresser for Bungalow, iv. 378, 380 





ee 007" = Dressing skins for rugs, iv. eae 
— table, making, i iv. 362,363 Driers, paint, i, 354 on 
ise, emery, making, ii. 171 _ + Drill, choice of, i. 65 
hes, metal, wooden bottoms to, ebsice: iv. 50 
Bei ee 








mper. brushes, i, 29, 31 Re is ~ for Haut iv. 7330-342 











making, i. 30-32 . for riveting china, i. 56 — 
aints, 1. 34, 361-362 : Pause, We d20 =F yA es 
—, washable, i. 358, 361 ; grinding, iv. 336 : 
emoving, i. 30 i, 292, 293 








Ses -29-36 Limslonahas and tempering, 





— ceilings, i RO e, BAS er ee yy 40, 340-342 
—, lime- resisting Pigments. used : —, making, iv. oe oe Bae . 
= ee ip 86 : ——.,, pin, iv. 337 





, speed of, iv. 335, 336— 
, , twist, iv. 332-334 
2 Drilling holes in metal, iv. 334 








312-317 
Drop shelf, i, 172 — 
Satine rigs e# Po ; 
Dry rot in floor timbers, i. 115 





“av. AS 
<< oor echia. ii. 166 _ Duplicator (see HEKT@GRAPH) 
— , draught- proofing, i iz 150 ‘Dynamo, cycle-lighting, building, 
& —, easing, t, THQ: ae : iv. 250-255 





- ae enamelling, ii. 319 -used i in electro-plating, i A190 
- handles, cast in metal, i. 73 
irons, 186. Ayes Sioerea = oe 
—— hooks, ii. 167 — Bes oe pees ers 
— latches (see Larcuzs) eee 





e. — looks (see Locks) -—— Hasy-owarr, ., re-webbing, i i, 92-93 
a aro self-closing, iii. ar xe 4 Ebonising oak wood, i, 259 





es es. -, shrunken, adjusting, ii. 5 E.C, shed, iv. 379, 380 

-——, wardrobe, - not eieaine ie . Electric bell, faults in, ii. 145 
ee Pra4l- : , fitting, ii, 140-145 
Doormat sinking, iv. 39. —— ——,, principle of, ii. 140 
























a _ Dovetaling, common or box, ae ee push, ii. 141 

“ak 198-203. oe lamp holders, ii. 218 
— —, drawer or lap, ii. 204 | ==, metallic filament, ii. 
—,halflap, li 196 = “ . | as ae 21S vee 
—, secret La, Als: DP — ages es eee light repairs, iv. 276-281 


‘ Blot light : distribution board, 





knobs, turning ‘in lathe, iii. 


1, clock, renewing, i ii. 135," 136 ~Drawing-room chair, re- -webbing, 


~—+— machines, home- -made, iii. 





Sate eres 298-435 M Soa 


_———: double - pole — main 


a switch, iv. 278 <2 3 





—— =; eleoirie shock, iv. 278 ASE F 
—— —— : fuses, iv. 279- Sea 
_—-——: lamp renewals, iv, 
280 SS 
—_ ——: leakage, iv. 279 so oe 
—— ——: service fuses, iv, 277 “4 
—— —— :switches, lamp- holders, . 
= etc., iv. 280, 281 ae me 
—— —— : typical lighting ¢ circuit, gs 
iv. 276 © cee 
—— lighting: ii. 214-232 © Ric 
—— accumulators, i. 2t7, pe a 
228-282, ; mes 
—~———: bedroom lighting, ii ee 
222 : = ie 
—— —— : cycle lamp, ii. 220 oie 
_—— ——: desk light, i. 219 
= Phand -lamp, 1. 222,45 
“ep as te: 
—— ——: lamps and fittings, i SS 
2 217-219 ie 
—— ——: piano lights, ii. 220, 
_ ——_ ——: primary batteries, ii. 
oie =, DV4E OTT, 998-098. eee 
_+— —— : staircase lighting, ii, 
ee 226,.221 : Bee: 
—— —— : switches, ii. 219 a eos 





3) WIEN g, Th 2490S = oe 
pole finders, ii. 208 

shock, iv. 278 ; 
Electro- plating (see also Goip- ae 

PLATING, SiLVER-PLATING, 

COPPER-PLATING, et@.)- = 
: batteries, i. 199 wore 
: drying finished work, i. 211 
: dynamo. i. 199 a 
: electrical connections, i. 204 
: principles of the proces : 

202 Soe 
Electrotyping, iii, 164, 165 - og Fees 
Elm table, restoring, iii. 53-61 aye 
Emery bobs, i. 172 - Lee ee 

dises, ii, 171 ie Seen Seas 
—— - wheels, i ie L722 = Se 
: using in the lathe, ii, 
173, 174 ay 
Enamel, correct way of using, ii, 
317-319 eae 
Enamelling bath, i. 253 =u 
door, ii. 319 i ee 
—— furniture white, iii. 185 ae 
Engine, motor-car, overhauling, iv. — -_ 
306, 308, 316-318 FAS 
——, motor- cycle, overhauling, i, 
272, 274, 275 ag See 
, steam, overhauling, i EE BS ig 


vty 








| I 














‘Engravings, cleaning, iv. 372 


Escapements (see Crook and 
WatcH) peters 
Etching line blocks, ii. 183-185 
—— metal, acids for, ii. 80- — 
Eye-glasses, repairing, ii. 93 


386 


1 


FacEPLaTE, lathe, iv. 46 
Fender curb, iv. 365 

seat, Jacobean, iv. 363-365 
Files, choice of, i. 65 

, cleaning, i. 111 

——, holding, i. 111 

, safe-edge, 1. 111 

, selecting, 1. 110 

, using, i, 110-114 

Filler, grain, iii. 255, 257, iv. 82 
Fillet, bookbinder's, ha ds: 
Fillisters, i. 6 

Film cement, i. 165 

















Fire, anthracite, fixing, ii. 256 . 


_ Fluxes used in soldering, i. 75 


bucket, lighting, 1. 109 — 
» gas, fixing, i: 311, 812° 
grate, improving, il. 254 











7 ——: keeping alight unattended, 


N12 /25)D 
Fireless-cookers, i. 278-282 
Fireproof paper, making, i. 264 
Fire-screen in bent-iron work, iii. 
282 
Fish- hooks, eh pone to gut, ii. 
145 


Fittings: erecting on tiled, marble 


and glass-lined walls, iv. 40 
Fitzroy barometer, renovating, 1 
152, 153 
Flagged path, making, i. 344 
Flasks, glass, u. 155 


Flat-bottomed boat, pee Hii,“ 


342-346 
Flat drill, iv. 330-332. 
“ Flat ’’-painting, i. 362-364 
Fleshing skins, iv. 140 
Floor boards, defective, iv. 34 
, concrete, laying, i, 37 





dry rot in, i. 115 





, Staining and varnishing, iv. 
82 

—— tiles, cleaning, i. 74 - 

——, wooden, repairing, iv. 33-37 





=. , cutting ppeuine in, iv. 
32 


Flower bowl stand. in bent-iron 
work, iii. 283 

Flower-pot stand in AEG PS ee 
iv. 167 

Folding gauge, iii. 326 ey, 

Fork, carving, inserting new guard, 

iv. 56 

, table, repairing, iv. 55-57 ~ 

Four-j -jaw chuck, iv. 50 

Four-lever latch lock, iii. 16 

Frame, garden, iii. 203-208 

photograph, inlaid design for, 
iti. 181 

, rectangular, constructing, i 
372 

French polishing, Iii . 254-260 

oes ame y Bates ii. 257 











—— ——-: brush polish, iii. 256 


te 


shy ee ae Soa a5 
~ ; 7% ae 


INDEX 


clearing away 


wo mate 


French polishing: 
oils, iii. 255 


——: “ glazing,” il. 259 — 
——: aan fillers, iii. 255, 
257 


: making polish, i. 256 
: process, lii. 257, 258 
+ rubber, iii. 256 
“ spiriting off,” iii. 258. 
Fretwork designs, i. 185, 186, 189, 
193 
in metal, i. 188-196 
in wood, i. 181-186 
Fretworker’s table, i. 186-188 - 
tools, i. 181 
Friezes, ii. 39 
Frosting glass, ii. 94 
Funnel, thistle, ii. 159 
Furniture, enamelling white (see 
also ENAMELLING), iil. 185 
—— making and repairing (see 
separate headings, CHarr, 
Coucn, €tc.) 
revivers, recipes for, 1. 365 
, rustic, ii. 189-200 
Furs, cleaning, iv. 300 - 























- Fusee watch, repairing, lil. 81-84 


I 


G 


GALVANISING, iil. 317 
Garden frame, iii. 203-208 - 
: brick base for, iii. 236. 
, glazed top, iii. 206 
hammock, netting, ii. 
194 














193, 


house, iv. 289-286 ; 

-—— paths, making, i. 343-344 . 

roller, home-made, ii. 186- 
188 : 

seats, rustic, iii. 196~200 

wall, half-brick, iii. 229 

Gas, air (see AIR-GAS) 

bracket, heating over, iv. 329 

fires, fixing, ii. 311, 312 

—— fittings altered to take in- 

_ verted burners, iii. 133, 134 

—— mantles, incandescent, mak- 
ing, li. 284-286 

pipes, connecting-up, ii. 313 

and fittings, ili, 223 

tap sticking, ii. 314 

Gas-meter brackets, repairing, ‘ii. 
243 

Gate hinges, ii. 166 

Gauges: comparative tables, iii. 





























for wire and sheet-metal, ‘iii. 
323-328 








G-cramp, iron, 1.5 

Gears, change, for screw-cutting, 
iv. 237 

German silver, plating, i. 206 

Geysers, ill. 241, 242 


Glass bevelling, iv. O4 


ea ey 


Glasspaper, making, i ii. 285, 286 


used in woodworking, i. 3, A0< 





i‘ 3 ay, qty = x + ait ore fad Oa 
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a ‘ ae 
met = ' eco arte mt 
/ 5 ’ eed at 
‘ + ee Hy 
. 4 t es * 
4 am * 
Bis a 


Giant stride, making, i i. 164, 165. 
Gilder’ s tip,i. 35 - : a 
tools used in bookbinding, i i, ee 
135-138. eS i: 
Gilding on cloth, i. 140 
, electro (see GOLD- PLATING) 











——., fire and mereoury;.. I 283 | ‘on 4 
Teather 1 i, 145. eet oie 
—— metals’ _non- electrically, to 


~ 283-284. 
—— mop or dab,i. 35 _ 
picture mounts, 1. 3,4 - 
, water, i. 283 - ea 
Gimlet, twist, i. 6 











bottles, cutting, heer. Fr eee 
, chipped, signs in, ii. ADD" eee 
, cleaning paint off, i. 353-354 | ad 
~ cutters, i. 168 ee ie 
cutting, i. 168-169 ; 
, frosting, ii. 94 ~ 
, Silvering, iv. 91-94 oe 
Glass: blowing, ii..146-165 > ee 
appliances, ii. 148 9 = 
: bending glass. Cihes a 
ii L 50,1 G1 eee 
: blowing bulbs, ii. 153, 
154 
: bulb on centres of tube, | 
ii, 156-158 
: capillary tube. ii. 13 
s cutting. tubing and 
2° Tods, Ui. 149 25 Sr 
: drawing tube, il. sry 
> flasks, 11. 155 cap aes 
2 Ria eed tube, - ii. 160, 

















i. fing 














3] 
“: 

“ae 

eo 
ae 


* 





> jug, ii, 156 - 

: apie blow: ; 

pipe, fie 148) sie 

: rod, ii. 147, 155, 156— 4 

: sealing tubes, ii. 152, “7 
153° 


: thistle funnel, ii. 159 
: tubing, ii. 147 : 
: vase made from tum- 

bler, ii. 162-165 ~ | 
Glass-lined walls, oan Fans ia 
on, iv. 40 








rubbers, ii. 283-285. 
Glasspifporing, 3 Wis-146 ©; ae 
woodwork, ii. 282-284. ah Si 
Glassware collars, removing and. 
fixing, iv. 372 2 


Glazing greenhouse, i 1 163% 
knife, i. 166° | 
paint, iv. 81 aS. 
windows, i. 166-168 _ 

Glue, bookbinder’s, i. 120 

: preparing, iii. 377 
varnish, i. 117 ee. 
Glycerine barometer, making, i Le 
159-161 : 
Gold, colouring, i. 204 

, qualities of, ii. 320 




















~, ‘% 
i 
— 
I 
$ 
6 
- 
b 
4 
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_ Gold, soldering, i. 80 
| =~, stripping, i. 205 
Sh , testing, in. 319, 320 
-- Gold-plating, i, 202-205 
: colouring gold, i, 204 © 
——: frosted gilding, i. 204 
ea gilding inside of vessels, i, 
| 204 
—— solution, i. 202 - 
- —: ormolu gilding, i. 204 











: preparing work for gilding, 


i. 203° 

at : stripping gold, i. 205 
__. Gouge, bookbinder’s, i. 136 

~ , firmer, i. 5 

, grinding, ii. 329° 

-, sharpening, i. 331 

, wood-turner’s, ii. 326 
“Grain filler, iii. 255, 257, iv. 82 
Gramophone, i iv. 179-192 


























oa finish to, iv. 194 
ee , choice of, iv. 187, 188- 

- control levers, iv. 183 
governor, iv. 183 

horn, wooden, iv. 193 

—, lubricating, iv. 187 

——— motor, iv. 181-184 
* —— pedestal, iv. 188-191 
- sound. box rattling, iv. 186 
—— ——,, speaker, or reproducer, 
rE ; iv. 180, 185-187 
: speed, regulating, iv. 187 
- tone- arm and bracket, iv. 

-180 

Grandfather clock, cleaning and 

; repairing, ii. 28-32 
_—— ——, renovating, “iii. 243- 
253 
Grate fire, keeping alight un- 
attended, ii. 255 — 

——,, interior, fixing, 1 li. 250, 251 
——, open, increasing efficiency of, 
~. i, 254 
, smoky, i. 341, 342 
Gravel path, making, i, 343 
Greemfhouse blinds, lath roller, i 

383-384 
——, brick base for, iii. 233-236 
‘glazing, i. 169 
—, portable span-roof, - build- 
ing, iv. 348-347 
—— —— aed door, etc., iv. 347 

















Bat 





























—, —— ; elevations of, iv. 
he 344 
—o , sills, iv. 347. 

. . skylights, i iv. 346 











Grinding carving knife, iv. 56 _ 
chisels, ii. 330 
— drills, iv. 336, 337 
gouges, il. 329 
-—— parting tool, ii. 330 
— razors, iii. 329 
_ —— scissors, iii. 271, 272 
—— table knives, iv. 56 








- cabinet, Jacobean, iv. 192— 
+ 


Harp, wood, making, ii. 123 aa 


i. Hen coop with: gnats run, iv. 296 
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Grindstones, i. 66, ii. 328 Hot-water apparatus, faulty, i. ~ 
Gun- metal finish to metals, iii. 305 249 g axies 
——., making, ii. 80 ——'——> cylinders, repairing 
— , plating, i. 210 holes in, i, 251-252 ~ 
, soldering, i. 80 —— ——: noise in pipes, i. 246—_ 

247 
= —— ———-: storage tank or 
; ; cylinder, poo ree 
aH 250-251 : 


HACK-KENIFE, i. 166 towel rail, iv. 57 
Hack-saw, attachment for fixing Hutch, rabbit, iv. 297-299 

to bench, ii. 68, 69 Hygrometer on. barometer, i 1, 155 
—— blades, ii. 64, 
frames, li. 65 
» making, 1 ii. 66, 67 I 
» using, i. 66 
Hair-brush, making, iv. 197-201 INCANDESCENT gas burner, finding © 

















Hair mattress, i. 127 . gas pressure, ii. 
Hairsprings, damaged, iii. 75 314 . 
Hammers, types of, i. 5 —— —— —— unsatisfactory, ii. 


, various, and their uses, i. 60 
Hammock, netting, ii. 193, 194 gas-mantles, making, _ iii. 
Handles of table knives and forks, 284-286 








refixing, iv. 55 — Independent chuck, iv. 47 
—., tool, turning in lathe, iii. Indiarubber (see RUBBER) 

147, 148 : . Induction coils: connections, iii. 
Hanging basket, iii. 61 361 
Hardening and tempering drills, iv. ——-——, making, iii. 360-338 © 

1% B40-342 oo —_— ——,, medical, iii. 361-365” 


ee iii. 361, 365, 366 
, for X-rays, ili. 


steel, iv. 145-147 — 

















Hat rack, inlaid design for, iii. 178 366-368 
‘Hay-box cooker, construction of, Ink, black, ti. 190 
4, 278, 280-282 ——, blue-black, ii. 190 ~~ 
Hearth and curb, cement, ii. 376 ——, drawing, preparing, 1.214, 
, tiled, iv. 172, 173. , green, ii. 191 ; 
——, ——., with marble curb, iv. , incorrodible, iii. 286 








Vigra - ——-, invisible, ii. 191, 192 
Hearthrugs, making, from cloth —, red, ii. 190 
strips, i. 175 , rubber stamp, ii. 114 

















Hektograph: copying-pencils in- ——, ticket, ii. 191 
stead of ink, iv. 171 —., waterproof, ii. 191 
, gelatine, iv. 170 | “ —_—, white, ii. 191 
inks, iv. 171 ; _ Ink- eradicator eer: making, i. 
——, non- glycerine, iv. 170 264 
——, “‘ Plex,” iv. 170 Inkstand, safety, i ii. 210 
5 putty, ivel7l so 2. iulayine, iii. 172-185 . 








: glue, iii. 173 
High-tension magneto, ii. 268-270 : imitation inlay, iii. 182-184 
Hinge designs in fretted metal, i. ———:marquetry, iii. 179, 180 





























190 “——: patterns, ii. 174-179 
——., fixing, to door or gate, ii. 166, : stringings, 1. 174 
168 ——: Tarsia, 11 18] 
Hitches, knots and slings, i, 299- tools, iii. 172 y 
302 —— : Venetian - marquetry, iil. 
Hood, mailcart, ii. 244-247 184 
{ perambulator, i ii. 244-247 woods, ili. 173 
Hook, fixing to door, ii. 167 . Inlays, stained, iv. 82 
tools, ii, 327. Intensive poultry houses, iv. -292- 
—- » grinding, ii. 336 - . 294 
—— ——, making, ii. 336 rin Interior grate, fixing, ii. 250, 251 
, sharpening, ii. 337 Invisible ink, making, ii. 191, 192 
Horns, polishing and mounting, ii, Iron-borings cement for “ rust 3c 
134 joints, ii. 102 


Hot-water apparatus, discoloured Iron, colouring, iii. 309-311 
. water i in, i. 248-249 , soldering, i. 80 















































Se ee Be 
Moy ico. eo nh 
Ze = : 8 Nee aoe 58 
is ae See ae - Knife, pallies. Spe ‘ 
ees eo. “, pocket, blades not Shutting a Sag 
~Juoonnax cabinet for Gen coi Ae ~ properly, ii. 212 — 
a a iv. 188-191 4 Raced “pet ear broken scale, ii. 2138 it . 19. 
 —— finish to oak, iv..194 — — ——? fixing” new scale. or “Lead, once 
ea es - seater-curb, making, i iv.363- = ———Ss veering, il. Ios. V 
Se far! 365 »——:glazer, ii, 211 | ——- —: cut ae 


: 








- —— stain, iv. 194 
_Jdellygraph (see HEKTOGRAPH) 
_ © Jointer’s ” fire, lighting, ii, 109 
et oints, angle-lapped or angle-— 
halved, i 371 


-+ grinding blades, ii. pik eke Le RS 
: new spring, i .213 ————; 
=». reblading, i ii. 211 
z Tepanne: ii. 212 _ Foe Sa 

: whetting ablagles, Stas 
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am | 














vo 


































































































ey. and mitred, i. 376-378 — Ss 211 eee 2 S 
ey nis, i. 366-367 pitty ac Roe eet 
ts: oe dowelled and mitred, i. 376 ——~ stripping, 1380.0 2 
as, housed, i. 369 , table, grinding, i iv, DG" 32 
it —— in soldering, i. 78-79 : —, ——., repairing, iv. 55-57 ~ 
~ -—, keyed mitre,i.377 ~~ Knobs, drawer, turning in Jathe, Eas fe 
—, dipped bridge. and, matte, i. iii. 156-159 © ams aoe et 
Pe ae ; Knots, hitches, and slings, i i. 299 z -suit- -case, ae 287 
——, Bia ark tenon, li, 38-52 3 : =, tooling, i. 143 —- 
—, mitred, i. 378 | =e he Sis Bi se Tacos battery, 
_ ——, picture framing, ii. ee Dees eee L : = Lens, camera, iv. 74°. 
1 Ss strengthening, ii. 15 a ae ae a Fes. _ Lenses, spectacle, iii. 93. 
x = ——, “rust,” iron-borings cement LAcQuERING tin, iii. 31 Letter: rack, inlaid dese gs 
eS Hor ti 102 5 . Ladder, step, making ‘and sae FATT ae = 
Tog, ‘seat ii. ‘156 % - - > Ing, li 238-243 > "Lettering, stencilled, is iv. 7. 104 
% er Lamp bracket, in_bent-iron work, Level, spirit, i. 6 pea 
at perce i11,2280- 73-3 ; ‘Lid, copper, making, 
Se eee 7 oilers ee and fixing, Light, pit, building, iii. 2: 
x au ; ; Zi MV ST a _ Lime mortar, iii. 226, 
Rear. dog, iv, 300-2) °*-< = ee electric desk, ii. 219 as ~ Limewhiting: poul 
- Kettle, paint, i. 35 — ee , eycle, Ti. 220; bs eee Sh ae 
ees false, iii. 22 a>, 2, hand; a 222> ace oe orate elie wallpape: 
= . lever lock, cutting, ili. is ——, , piano, ii. 220 _. Line printing- -blocks, 
ea Ves a skeleton, iii. 22-24 38 , heating over, iv. 329 - _. 180-185 oiaee re 
; —, stuffed-up, ili. 22. eh Lamp- shades, in fretted eink = “Linoleum. cements, iti, 383 
oa SS raniod lock, cutting, iii. 19 “195-196 - = Sees knife, iii, 380, 382 
 —+, Yale lock, cutting, iti. 20 ~ Lantern, magic, ii. 307-310 _ ——, laying, iii. 378-38 
ae Keyhole plates in metal, ii.73 - Lapidary’s lathe, iv. 109 = -; -, on stone, iii, 384 | 
es: -, worn, tii, 21, _ Lasts and lasting, i. 41-45 © pt —— —~ pastes, | ii. 383. 
- Keyless watch, repairing, iii. 78 Latch, fixing, 4i. 167 »» Lock, adjusting _shr 
3: “* Killed spirits,” i, SO , night, fitting to Bele Wii, = 5 5 SAH. BD 5 12 
e ‘Kitchen arm-chair, popalrings ie 3 S05 10 i Se , barrel | mortise, 
ee ~688,89 0 » rim, iii. 1 he Repeater a Se ae 4 eee 
 —— — dresser, working drawings of, oat, Yale, iii: 10-12 box or chest, iii. 16 
a sooty, 218 Lathe, choice of, 7.61 = =~. ——+ broken bolt, Fer 
_ —— metaphone, iv. 303 , lapidary’s, Th ie RE see: ptr Ss se z 22 eee i 
on aes table, labour-saving, iv. 366- _ ——, metal-spinner’s, iv. 256-258. ol - pin, renet 
Bee sD AS —, metal - turner’s : driving —— ‘spring, ren 
— ma working drawings of, meer -_ plates, i iv. 42 eae . abil i, tose 
SS iv. 212-218, “81 _, Swe carriers, iv. 44 ©  ——, common, im 
: utensils, tinning, rigs Bt ses 8 geen ae : chucks, iv. 46-49 wet cupboard, iii, 14 


Kitchener, li. 248-250 (see Rise ——, —— : drill chucks or holders, — ——, dead, iil. 9° = fe 
. - Raner) 7 60 > ——, door, adding ee 
_ ——, fixing, ii. 248, 249 see eee , faceplates, i iv. 46-49 sds 


















































- =—, smoky, i. 341 * a are a with slide ——, drawback, ii. 9 

aN Kite, -box, ii. 286 _ rest, iv. 54 : false keys, iii. 2 

Ke _ Knife blades, re-tanging, iv.55 = —, : slide-rest, iv. 51-54 = _, four-lever latch, i iii. 1 
ae - box, making, i i, 369,370 ——, = olidhing stones i in, ive 108  —-, “hand ” of, iii i 2 eee: 

ey > carving, grinding, iv. 56 —= oe watchmaker’s, ii. 65 ~ — key, cutting, iii. - 

2 ee : me utilising broken, iv. 56 ——, wood-turner’s, ii. 320-323 ag esas. Worn, - i 

ae . —, glazing, i. 166 Lathe- work (see METAL- TURNING 

——— ane i. 35, 166 _ and Woop-TURNING) | —, 1 

<2 = —, “lino,” iii. 380, 382 _ Lathes, typical, iv. 43, 45 he NY pees oe r 

Sieg ies “5 + mount-cutter 8, ii. 1 Lathing, eos 8, i. 267 =: night 

Fa ~3 2 Sort og ese Se eae ge er eee 

WR ‘ x ae : 


- Lotk: Sealbcks Treo Neate ge 
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, -_ ee. ae nv “> ~m 
Et erage 2 aay % 
‘tees: ; Dene 3 ee Ace 
Fa Cah on Sa) C , t ~ 
os ~ es 
=~ aig 2 
Se 1am oe 
ae 6 Pat 
£ * 
¢ — 
; s : 
= Gee 
“ee 


~ picks, iii, 22-94 


, pin-tumbler(see YALE below) 


-——, plate er stock, ili. aes 

















repairing, iii. 16-22 
Se ae i oe) Sane este 
: skeleton keys, iii. 22-24. 
=: stufied-ap keys,-ili. 22 — 
: terms explained, i. 8 
, till or drawer, lil. 14-16 
, upright, iii. 8 


, warded, cutting ae for, es 


ee POe 


Eee 


a eT | 


-, Yale, ili. 10-12 : 
, cutting oe ior iii. 20. 





4 Bisa iets designs in fretted oe 
i. 188-190 


Dooking- glass, renovating, iv. 248, | 


ts QAO 


~ 
ie 


* 





‘Magazines, binding, i. 
Magic lantern, making, i ii. 307-310 | 
Magneto : 


a a 
.  M - : 


s Macurnn for making ‘marmalade, 


\- 1H. -186=188 - 

, sewing, repairing, iii. 166— 
170 

129- 132 


rmature re-winding, il. 
~ 274, 275 

: condenser, ii. 269° 

: contact- breaker, a1, 272. 
failure, ii. 274 





7 











Ss 
~« 














key, ii. 274 
removing, i, 273 
e5 aeetionl* connections, 
oy As eter 
, faults i in, i: 271 

~ for engine having more than 
~ one cylinder, ii. 270 

z  high-tension, il. 268, 269 
eg al ie DL 





7 


: re- -magnetising field mag. 


Petes te 2 ~ 
: removing and_ re - fitting 
-field macnets, ii. 271, 272 


—~, water or oil in, ii. 278. 





—, working principle of, ii, 267 


~ Mailcagt hood, making, ti, 244-247 
- Mammals, skinning, stuffing, and 
mounting, i. 310-313, 326-339 


Mantel ~ mirror, . 





renovating, 


an 


Iv. 
246-248 -. 
- rails, i i. 174-175 - 


7 
f t 


Mantelboards, fixing, ii, 381-384 
Mantles, iniandescant gas, making, 


“301s 


284-286 _ 


_ Maps, ‘mounting, iv. 142-144 
_ Marble, artificial,-iii. 87-90 





——, marezzo, iii. 89, 90. - 





, scagliola, iti. 87-89 


~— walls, erecting fittings on. iv. 


aes -washstand Ai repairing, ii. 


. ‘ 
+ "= 


gle 


Mercury barometer, ie 


ih [ F I 


Aletal work, 
curb to tiled hearth, iv. 174 _ 


Marezzo Atitiossl marble, li, 89, - 


; Marmalade- ‘making, anh for, 


iii, 186-188 


~ Marquetry, iii. ‘179, 180. 
=~, Venetian, iii. 184 
Mason’ s mallet, ii. 377 





Mastic varnish, Soars from 
oil painting in. 162 : 
Matting, laying, 11.3 ~ 
Mattress, box, iii. 128-133 

— making, ii. 124-127 

Medical coils, iii. 561-365 





151-155, 
157-159 - 
—, cleaning, 1. 151, 153 
Metal — vessels, fitting wooden 
bottoms to, 1. 221, 
Metals (see also DRILLING, GILD- 
ING, SCRAPING, CASTING, 
etc.) . 
, colouring, ii. 304-311 
, erystallising, i. 306, 311 
——, testing, by touchstone, iil. 
319=321 

















Metals -Spinning, i iv. 256-262 
: chuck, sectional, iv. 261, 
262 


lathe, iv. 256-258 

== F metals; choice of, iv. 258, 

5 DOO 

tools, iv. 258 

Metal-turning > callipering, iv. 120 

: centres, hard and soft, iv. 
+A. . 

: centring work, iv. 112- 116_ 

: chattering, iv. 122 

: cramp for polishing, iv» 123 

: cutmeter, iv. 126 

: cutting speed, iv. 125-127 

: cylindrical work, iv. 118 

: emery-cloth, iv. 124 

facing ends of bar, iv. 117 | 

: feed, iv. 125-127. 

filing, ive 23645 

: finishing cut, iv. 120 = 

: hand-turning, iv. 129, 130 

lathe, iv. 42-54 *- 

: measuring, iv. 124, 125 

: parting tool, using, iv. 120 

: slide-rest, slackness in, iv. 
122 

: stay, use of, iv. 122, 123 

: surfacing flat work, iv. 124 

: taper-turning, iv. 128, 129 

tools, iv. 130=132 
rusted screws re- 
moved from, i, 296 

Metaphone, kitchen, iv. 303 . 

Micrometers, ii. 260-265 

——, Brown and Sharpe, ii. 263 

——: graduation explained, 

26203" 











ena tg 





\ 














—., making, ii. 264, 265 


= ¢ 


_ Model aeroplanes (see AEROPLANE, Sia 






a re = bre Se 

= eee ee ae ae 2 bas KS j > ee 
Sa yf $<: oa Ps 4 i < / e = roe re, 

Br. = ; vas ; se y e Sink = ee op 

oe <+ ie “> LE P % ai 5 
4 f> =~ o> 2 

INDEX ff $80. 

4 5 Ho ta 

: SAT ie tes Far 

es 44 eS 

Ke Macon “wireless” system, iv. 8 icvometers, Teading, ii. 261° * .1) = 
4,5 ~ —, using, li. 263 1s 5 


“2—, vernier, li. 262 
escope- -slide making : Chnadag™ 
tks 2 balsam ea 
iv. 89 
: dry mounting, iv. 86° 
: finishing _ and ‘ring: 
ing ”’ slides, iv. 90 - 
: glycerine jelly mounts, ee Bs 
iv. 88 ee 
: instruments, iv. 83-85. 
: liquid mounting, iv. 87) _ 
: materials, iv. 85, 86 ~~ 
Micro- telephone, iv. 302 Ses 
‘Milling with slide-rest,iv.54 == 

















Mirror, fixing, ii. 381-384 tog 
—, mantel, renovating, iv. 246— Yas 
948 ae - 

, preservation of, iv. 94~, > - 95” 
——, toilet, renovating, iv. 248, teas 


249 : ie 
Mitre-block, i. 5 See 
Mitre- box, ii. 5 a 
Mitves, picture- -frame, marking 4 off. oot 

and sawing, il, 8 . 
Mitre-shoot, ii. 5-7 ae 








MopEL) owe 
racing rae building,, iv _ 
ea 





263-275 Z 
Mole, mounting, i. 336 ote go 
Money-box, bamboo, iii. 90 2AS 
Monograms, stencilled, iv. 104 
Monoplane, model, iii. 43-51 
Morocco bag, renovating, ii, 259 , 
** Morse ”’ code in. “‘ wireless © telee. 

graphy, iv. 1. pot 
Mortar, making, 1 lil. 228 = a 
=p Miee lock, iii. 1, 2 ues S 
, barrel, Lite eee 
—— ——, , fitting, i iii, 2 ox: 
—_- +, “ hand’? of, ni. 2 Ry 
——, repairing, li. 19, 20 eS 
Mortise-and-tenon joints, lis-38-52: 

, bare-faced, ii. 38° ; 
. Stalosad: li.. 838-39 
—— : draw-boring, i. 51 




















+L, “fox- wedged, ii. 46... 
eS ; haunched, ii, 44-47 ~ oo 
——= ——,, open, ii. 43 : 


. 





» pinned, ii. 51 

, secret haunched, i. 46 © 

Motor-car change gear, iv. 309 a= 
: circulation. water, iv. 312 - 

clutch, iv, 309 

engine, iv, 306, 308, 316-31S. 

fault-finding charts, iv. vita 
196 . i 

——: faulty silencer, iv. 312 , 




















ms 


a F 
Le ee) ee ee 








——— frame springs, iv. 312 3 
: ignition, iv. 313 
— lubrication, iv, 313 ae 
—., overhauling, i iv. 305 326 ‘g 
radiator, iv. 309 ae 





road wheels, i iv. 310 


ter) u * ae 
rast oe 
¥ : en . 
ere TP Re 


_ 


390 


- Motor-ear shafts, iv. 314- 

steering gear, iv. 310 

——: valve timing, iv. 313 - 

— workshop, i. 61-68 

Motor-cycle : ball bearings, 1. 271 

brakes, i.. 272 

— carburettor, i. 276 

engine, i. 272 

fault- finding charts,-iv. 195, 

~ 196 

frame, i..270, 271-272 

gear and drive, i. 276 

house, iv. 287—291 

—_— magneto, i. 276 

- oil pump, i. 275 

“_—-, overhauling, i, 269-277 

, re-assembling, i. 275 

, re-enamelling, i. 270 

—— wheels, i. 271 

workshop, i. 61-68 

Mouldings, circular and curved, 
~~ templating, in plaster, ii. 

127, 128 

, straight, _ templating, in 

plaster. ii. 124, 125 












































Moulds for plaster casting, iii, 369- 


375 
paper casts from, iv. 262 
Mounting birds, i. 317-325 
: horns, ii. 134 

— mammals, i. 326-339 
—— maps, iv. [42-144 - 

—— photographs, ii. 119-122 
pictures, ii. | 
skins,-iv. 142 
Mounts, photographic, ii. 120 
, picture, ii. 2-4 

















Mower, overhauling and grinding 4 


i. 345-350 
N 
NETTING garden hammock, ii. 193, 
194 


lawn-tennis net, ii. 194, 195 

Newspaper rack in bent-iron work, 
iii. 251 

Nickel-plating, i. 212 

: anodes, etc., i, 212 

: preparing work, i. 212 

: re-plating, i. 213 

small articles, i. 214 

: the solution, i. 212 

_, Nickelting metals, iii. 304, 310 ~ 
Night tateh, i. 9-12. > 











oO 


OAK, ebonising, 1, 259 
194 
Oil lamp, heating over, iv. 329 
, removing, 
iii. 162 





** Jacobean ”’ finish ta, iv. 


from painting, 


INDEX. 


Oilcloth, increasing durability, iii. 


384 
, remedying caster 
sions in, iii. 384 
Oil paint (see PatnT) 


impres- 





Oil-painting, cleaning and restor- 


ing, ii. 161-164 
——., lining, ii. 163 
: removing old oil, i. 162 


162 





canvas, ill. 163, 164 
Oilstones, i. 6,7, ti. 331 
Oil varnish, iv. 76 
Oil-varnished woodwork. iii. .254 
** Old Woman’s tooth,” iii. 173 


Qpen-fronted cupboards to form 


central recess, iv. 353-355 


Open grate, increasing efficiency 


of, ii. 254 
Optical lantern, 
310 : 


Orange-cntting machine, iii. 186- 


188 
Ormolu siding i, 204 > 
Ottoman chair made from cask, ii. 
265, 266 
Outhouses, tarring, iv. 295 


_ Overmantel, renovating, iv. 246— 


248 
Oxford frame, i. 239 
, rebated,.i. 229, 230 
Oxidising metals, ill. 3807," 308, 
309 








Fe 


PADLOCK, iii. 2] 

, letter, i iii. 27-31 
Pad-saw, i. 4 

» handle for, ii. 179 
Paint brushes, i. 352-353 
can,<#. 307 

, distemper, i. 361-362 , 
——, driers in, 1. 354 
» glazing, iv. 81 
, incorrodible, ii 
eet bless 1. 35 
—— making, i. 354 

, ol, i. 354 
palette board, i. 357 

















. 286 

















x 








strainer, 1. 356 





—: tints, i. 360-361 tie 


—, washable, i. 358-359 

, water, 1. 358-359 
Painter’ Ss brushes, i ea 33, 35 
stains, iv. 79 ; 
Painting, “ flat,” i. 362-364: 

, méthod of, i. 355 

Soul of doors, i. 357-358 
room, i, 355-356 

















: removing ‘varnish, fii. 161, 


: transferring picture back new 


making, ii, 307—_ 


Pasteboard, paperhanger’s, iii, 33, = 


» removing, from glass, i, 353= 
354 : 


; : - woodwork, i. 352. 


; ~ 
Painting, scenery, li. 338-349. = 
» Stopping used in, i. 355-356 
- walls, i. 358-361 eee 
—— with “ washable paint,” “i. 

358 =a $ 
woodwork, i. 351-352. wary 
Paintwork, preparing for varnish- 

‘ing, iv. 76 
Pallet, bookbinder’s, i. 135. 

Paper casts for moulds, iv. 262 .. 

, fireproof, making, i. 264 =a 
——,, ink, eradicated, making, i 
= 264 = 
, tracing, mokiag i; 263-2 ae 
ing, 1. 264 7.8 
, waterproof, making, i. 264. = 
Paper-hanging: dadoes,-iti. 39 ~~ 
: edging wallpaper, ii. 33 ae 
: estimating quantity of 

paper for, iii. 32 
: figured er on ‘eeiling,= 

ili: 38 
: finger marks, removing, iil 


‘ 
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= 

= 
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4 Mie ae 
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ES fee ic A Try 
Oe Pt TRO RD FAs vie a} Hie Me th 4 Mah 


: friezes, i ii. 39 
: hanging paper, ili. 34-36 
: lining ceilings and walls, iii. 
36-38 : 
: paste marks, removing, iii Se 
39 : : 
: reliefs; ni. 39-42 
on ceiling, ili, 42 
: staircases, in. 40 : 
—-—, tools for, iii. 33- 
Papier-maché casts, iv. 262 P 
Parting tool, grinding, ii. 330 ee 
Paste, bookbinder’s, 1.121 = ~-.~ = 
== boot sivc 2052 ~ a 
, linoleum, iii. 383. . 2 
——, paperhanger’s, iil. 34 _ - 
, silvering, i. 284, 285 


in | 
q 
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itt 


WR aig 7 i be 





Pe yi: 


1 


tae he 








Sha eee 


. Paths, garden, making, i. 343-344. 


Pedestal cabinet for gramophone, ~ oS 








iv. 188-191 = “i 

. cement, ii. 378, 379 5 — 

we plaster, i fi, 125-127 ae 

, Sundial, in brickwork, iil. =e 

267, 268 

Pendant in bent-iron work, iii. 

280. ; ba: 

Perambulator hood, making, ii, 

244-247 = 





tyres, fixing, iv. 201-203 — 

Pergolas, iii. 337-339 

Pewter, fretting, i. 190 : 

» making, ii. 80 a 

——, plating, 1. 206 _ > 

-——, soldering, i. 80 - 

Photograph frame, inlaid denen 
for, iii. 181 

, mounting, ii. 119-122. 

» preventing cockling of, iis 
122 

curled, ii. 122 
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apes i. “80. aes ate = ee 
onnecting-up, i ai. 313 ~ Polishing spindle tae, stones, iv. oe de? 
ry, clearing, li, aye 138 stones, iv. 107-109. S 
pping burst, ii. 139 Portmanteau cover, pee 
_ protecting from frost, * 259 3 






















Ty =. ost: clothes, fittme ap, li. 236 — 
gare et i t, building, iii. 236 ae <Patato masher, turning, in lees 
bent side” Paulie away Phie ee boa eas ~ in. 148, 149 3 
_ from bracing, i158 eS ase + beading iii, 149- TH $= Poultry house, iv. 292-297 ~ 
























































—, check- -action, ii. gid See ~ irons, sharpening and adjust- —— : hen eoop with chi 
- dampers, renovating, i ii, ee z os _ing,-i. 17-22 Sear e run, iv. 298 — 
sts OU era pe cee ee = jacks peti ee? Sess  , intensivesiy: 292-294 
1ers, reco ering, i 55, , rebate, 1. 25 225-227 Ss , limewhiting, iv. 295 
eameorning,: 1. ae ost , tarring, viv. 905 == 
Seine BOs A eens er ie Pisces stone, ge by ee 
Planing “wood, i. 92 9B SS > Press, nook binder 3.4 i. 118, 119 





ou Bee casting, iii. 360-379 = 
—coins and cameos, iii. ‘Primus. atove burners, cleaning, - 
io: ees eee 339. : 
SE ee a — from gelatine mould, TH. Drintine block, making, ii, 18 
Sere Ss = 371 Pee far press, building, i. 303- 309 
“buzzing,” i GP - from plaster. sei iii. Prints, cleaning, iv.312 <a 
ie 62. 369-371 _ Punch, for bent-iron work, iii. 273 














































ae objects i in the round, ill. _ Push- chair, it: 62, 63 = 
+e ses NSB TOHa le © . ey, removing hard, i, 168. 
- ceilings, repairing, i. 30 ; a ec 
= for china repairing, 1.510 See ee Rees 
== mouldings, tciremlar: cand -. 3-2 R- 
aes => curved, templating, | E: = ee 
= ‘ ln 128 ~~ Rassrr hutch, iv. 297-299 = 














= -, straight, templating, i ii. - mounting, i, 326-329, 332 = 

Se eee ees : 1245 125- ae Sie Rack i in bent-iron work, iii, 281 a 

Soe sgn , templates for, ii. 124 , broom, iv. 3880.>. 

- pedestals, square, 11.125 = => ee tt tennis, resttinging, 1 
or Shafts, circular,ii. 9 ~ 134, 135 = ~s 













































ing, | : 5 15 We 9 See mea 3 Radiography, ili, 366-368 > 
==, stains in, i. 30. - ‘Rail, hanging, for clothes, i. 172° 
66 - - walls, repairing, i. 30 : , mantel,i. 174-175 


































































: ii. Plasterer’ s lathing, 1. 267 So » picture, fixing, iii. 137, 138. 
See tools, i. 265-267, iii. 377 ee ~——, towel, ix 172-174 ees os 
d, -dlean- ‘Plastering, repairing, i cf 265-268 Se a . hot- water, $5} Se ee 
ee oe - Plate locks, i. 13 eave Mange i. air leakages, ii. 252 : 
ao shelf, i 170 — = = boilers, faulty, i. 252 _ g 
4 Biged articles, totes: iii. 320 a, cleaning, i 1253: + Se tot 
ii 13- 14 - Player -piano : lubrication, i iv. 137 ee flues, ii. 252 = Ee ee 
: note not playing, iv. ASS2 ==; fing, i. 248> 249, pamegeeS 
——: ‘remaining down, iv, ——, portable, ii. 253 <3 Sag eee 
ee eS yhOO fee, Mere ee sluggish draught, ee 252 ic 
os eS of working, ee , smoky, i. 341 ~ fe 


Ssack 134 LS -— : surplus draught, 1i. 
—: roll- ‘driving’ motor, iv. 136 Rawiplug, i ii. 167, 384 ae 
Sa a : two notes sounding when Razor blades, utili: ing old, 1.332 
< = one played, PyeABOss te Ss grinding. Ti" 829.0- Se aS 
eae . valves, iv. 136° _ ——, setting and stropping. “itis: 

‘Pliers for bent-iron ‘work, i iil. 273° ‘ 330, 331 SS ae 1: 



































~ Plough, woodworker’s, i. 5 — strops, iii, 331 PS tate 
: - Plug water taps, pepe a: ATT —- East iv. 340 aris 
fail ae 180 aoe for bent-iron work, tii. 274 eur 
ei Plugging wall, ii. 382-384 Rebate plane, i: 226-227 “Stee : 
Ee —— ——, “t Rawiplug ” system, Rebated Oxford frame, i. 229, 230, 
. <a ein x . . Rebating, i; 226-230 ee fae 
5 Pole rtain, for bay and bow , stopped, i. 288 
_ windows, i. 104-108 — Recess fitments for bedroom, iv 
— finders, electric, i iii. 208. cs 3 oie gee eee aay 


Bc CR ee) RE ee ot ORS, ext Se 

a ek etry hee Beige < tas ie tet. gk 

big Xe Ree ty Yad ot Test rk See 

Ngee See hea a as 
> Ry ~ a ree tye 


ac _Resess, Beet fated Lae hits 
forming, iv. 353-355 > 
oe eSsbae: headed screws, iv. 144° | 
Rectangular frame, wooden, i. 372 
~~ Reflex camera, making, iv. 70 
_ Reproducer, “gramophone 
Beene GRAMOPHONE) — 
pe Rim lock, iii. 4-6. 
goa Kims, giasswate, removing and 
; : fixing, i iv, 372 
> ~ Riveting, i 165.7%. > 
= Bey —, china, 1. 49-60 
(china repairing, t 58 
. “Rod, curtain, i. 103 
3 i =, glass, hee 155_ ; 
_ =, picture, fixing, iii, 136, 137 
ia Roller blinds, i, 379. 
at , garden, ii. 186-188 
~ Rolling pias, turning in lathe, ili. 
- 148-153 ~ : 
Hogs leaky, repairing, 1. 328 
-, Slating, iv. 40, 41 : 
, thatching, iii. 321, 322 
~ Room, painting, i. 355 
Rose-head cutters, iv. 337 
wRouter,-ai. 173% — 2 
Rubber eae! ii. 110-115 
: curing or vulcanising, 


(see 

















, 





we: * 











er ee Ce ii. 112 ‘ 
es s facsimile autograph, ies 
a ey fakes} ji. 114 


: making mould, ii. 111 

: pads, ii. 114 

: setting up. type, it 110 
varnish, vc al Bi Si 

Rugs dressing skins for, iv. 1389- 

-  .——, mounting skins for, iv. 142 
a Riles, woodworkers’, i. Oe 
eee “ Rust ®. joints, ron-borings 

“cement for, ii. 192 
‘Rustic furniture, iii, 189-200 











- a Hneting. of tools, pheventine: i. 196 


a x 


ge en ete iS 
“Sauna teat, ll. 356-358 — ~ - 
- Sanitary ee pennant iil. 137— 
Sash Gor: renewing, iii.:224, 225 
oe = fastener, i. 149 } 
——— - lifters, i i. 148 a ’ 
won —,_ removing’ for glazing, i i. ree 
fetes, 1.0148" 
iss 4 _ Saw blades, i. 7 ae 
oh Paras bow or frame, i i, 4 
=, compass, i. 4 
— dovetail, i. 4  _ ‘ 
38 mae hack (see Hack- pews) 
‘ *->—, hand, i. 4 
Cae : , hardening and. bernpertng, 
Sete 46 
eee Barat pad, i i, 4 
- piercing, i. 188-196 
— setting, iv. 327 














Shs! 








por ee Cee 

er \* , Pet : 
‘oa “ae See fia 
4% Se . ~ Tag - Mees | - ah + 


‘Sawing wood, iy 10-16. sees 


Scene-p painting, ii, 838-249 — 


=: colours or pigmert:, 11,339 


—_— este UBD scenes on ee ~ 


| Scissors, grinding; i it. QTL: 272. 


=—=s2, tools: used in repairing, ii. 


269. Self-cookers, construction, 
Scoops made from tins, i. 344 Ve DIR A980-! ee 
Ses grinding and oilstoning, “Sensitive es ma 

. 115-116 © pee OS : “oa 


a 












































tae 


“Sate teeth, topping o or flatting, La ( 
eh Fy 327, 2 ; -, long vers 

—, , sharpening, i iv: 828, 329. see ee 
——, tenon, i. 4 ae nag — 
‘vice, iv. 327> . 








rj 











{* 


an vate er ate ie 286-289 
Scagliola artificial marble, i iii, 87 Screw saps, iv, 232-23: 

$9 eA, P ‘breads, various, ive 
Screws; damaged, “withdrawir 
~~ from woodwork, i 294- 
"for aoe work, i. 64° 
in- “woo lwork 





a 





+ canvas, ti. 338 





: enlarging design, i’, 340° 
: frame or stretcher, ii. DE Lae be ~ 





204 








ii. 343 - ys 
: preliminary. seers ii. 339 
——? priming, Ma DoS" a iE a tie 
2 Serewing: scene to je i a at iy “withdrawing, 
 fa844. <7) . S ». ¥ “woodwork, 1. 2906. f 
—_— : testing distemper, * i. 340 Scroll blocks, iii, 275 ° : 
: tools, it: 339 . Seat, fender, Jacobean, iv. 36 
Seater-curb, Jacobean, iv. 36. - 
Seats, garden, rustic, ili. pd 200 = 
Self-closing door; iii. 31° 

















269- SY ae 





Fel epairing, lil. 


ess ee i, 114-115 

——, sharpening, i as 332 

; steel, . AS 

-, using, i. 116- 1 by eee 

' —4—, wood-turners’, ii. 326. < * 

——, woodworkers’, ma king, 

sharpening and using, sis: 
279-282 — - 

Scraping metals, i. 112-114 ae 

slide valves, ii. 235 Ratt od 








T6017 : 
: tension, iii. ‘167- 169 = 
“Shave hook, i. 35 = 








© Shied, slatiha: -60f ‘of, iv. “40 


Scratch stock, iii. 173 © ~~. ~~ Sheepskin: bag, renovating, 
Screen, fire, in bent-i iron work, iii. Sheet-metal gauges, mtb Be z 
2827 % = ~ Shelf, bathroom, i 1 Lia: 








, garden, iti. 335; 341 
“Sorew-eutting, iv. 229-245 > 
change: wheels, calculating, 
A237 22k . i. plate, reel [tae phat 
: determining ratio, iv. 237 Rss Shell cocoanut, utilising, e 
: double and triple ei eS =, working, i ives se 
cut in lathe, iv. 243 ‘Shellac varnishes, making, , 282 
: external. threads cut. ike: Shoemaker’s size- stick, i. 38 
hand» tools, heat 232 Shrunken g00R flee! ah 
in lathe, IV + 2B 
sa is “238-240. 
=: ‘internal threads cut with 


. corner, LOLI 
f-— drop, ata 2% 
——, erecting, L. 10, 





ee 2 











Silver Res testing ii ee 











hand tools, iv, 232-236 and silver-plate, col 
—— in Hey, Ves oS Bie BOBS a 

5 240-242 -——» box, soldering, i 3: 80. 
lathe, iv. 236 — —, fretting, i ee 


: ratio principle, iv. 235, 236 
: serew-threads cut on wood, 
shaky; RASS2AR A eS 


——, qualities of, ail 32 
- solder, i. 84° ; : Se * 
= 35, soldering, i. 80,- §3-86. . 








: square threads cut in lathe, Silvering, electro _ Aseer, ois 
eS Nay l S48 a ‘ _ PLATING) © 
Screw:down water taps, repairing, ey LERCH le: eee 
i P7E-L7T. os ¢ ‘glass, i iv. 91-94 _ 


Screwdriver for confined positions, 
1.1293* 





neta ee Th 


’ ~ ~~ 
— é 
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S Alicedlag patton: i 284 2 ees < 
~ Silver-plating, i. 205-208 — < 


— Prepenng ware for Avering = 

ay : i, 206 _ . 

“Sa me :« Gaikage ‘solutions, i. 206° 
: re-silvering, i. 208 =~ 

° = aalaaias for, i. 205 —_ 

aa — : treatment of wagious metals, 

Ape eet he 206 - 

< - Sinking for doormat, iv. 39 

= Siphon, 1 iii. 200, 201 

barometer, making, i i i156 

Sizing and varnishing, i iv. 78 — 


Ss Skin ee cleaning, i iv. 141 



















ora : currying, iv. 141 _ 
=e tat » destroying, 1 iv. 140 


jens 


TEES So eae : fleshing, iv. 140 
-——— —— : frame, iv. 139 . 
— — : mounting, i iv. 142 Fee 

—: tanning, | iv. 141 

Saget ——: tawing, iv. 140 

— iv. 141 

: Skylight, fitting blinds to, i. 383° 

_ Slating shed roof, iv. 40,41 
~Slide- rest, iv. 61-53 

—, milling with, iv. 54 

—, NeW, iv. 53 

~, slackness in, iv. 122. = 

5 - Slings knots and hitches, iy - 299- 


Eo 
oe 





2 
a 
~~ 
oe 
23 
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302 
_ Smoky chimneys, curing, i. 340— 
= Smoothing plane, i iron, i, 5 
oe —, wooden, i. 5— 
= ae Soap box with brush ahelf mak- 
= ied. BOS, 309 +> 
— making at home, i i. 101-102 
as : cold process, i. 101 
ee hard i. 101-102 _ 
oa -, mottled, i. 102 
—, shaving, i i. 102. : 
- Soil pipes, stopping burst, ii. 139 
- Selden aluminium, i. - 80-82. 
— bismuth, i, 80 — 
— bits, to 02 on 
— block tin, i. R0.=3 
ied brass, i. 80 SR 
oo : brazing, i i 86, 87. 
= —copper,i.80 - 
a — — differing from brazing, i i, 75. 
ae Sines ol ts eee 
 ¢ —— galvanised steel, i. 80 
bz - gold, i. 80 - 
— — gunmetal, i. 80 
— iron, i. 80 

‘Sa joints, i. 78 
Jend> 8 B0°S = 
6 — pewter, i. 80 
oF pe Se i. 80 . 
ae ae rome box, i. 86 
So, Se silver soldering, i. 83-86 

—, sees Yh eal 3 a ae se 

ea De Beltre se ee : 
: solders, i i, 76 — 

pe steel, i i. 80 — p: 
— rot tinned steel, i. 80 


ee eS 
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geo tet 
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; Bek roof . greenhouse, 





~ Soldering ee “thi bit, j i 1 
aed — without bit, 119, 80. Sh 
~— with zine, pee Ee Bae 
zine,-i, 80. 








ates for various metals, i i. 76, 80 - 


Sound-box (see. GRAMOPHONE) | 
ue designing, ii. 361-363 
st making, i i. 363, 364 

—, using, ii. 361 








building, 
iv. 343-347 ; 3 
Spark coil, iii. 365, 366 — 


Speaking tubes, Li 2T7 =: 
- Spectacles, repairing, iii. 91-94 


Spindle, polishing, iv. 109 


‘Spinning metal (see Mprat-sPrn- 
_ NING) 
Spirit level, i. 6 





varnish, iv. 76 
Split chuck, iv. 49 
Spokeshaves, i. 6 


- Spoon-box, making, i. 369-371 - 
Spray stencilling, i ty 102: ==: 


Stained “inlays,” iv. 82 


. Staining, decorative, iv. 81 





and varnishing, iv. 78-80 
- floors, iv. 82 
room, iv. 80 
Stains in plastex treating, i. 30 
“ Jacobean,” i iv. 194 
——, , painters’, iv. 79 - 

“5 wood-polishers’ > iv. 37) ] 
Stair carpet, fitting, iii. 359 








—_—_. 




















Staircases, paperhanging on, iii. 40 
Stamps, rubber (see RUBBER 
STAMPS) | 


_ Stand for flower bow], in bent-iron 


_work, iii. 283 © 


Standard wire gauge, iii. 323 


Stationery case, inlaid design fohs 
in. 175 . 
Steam engine, 
233-236 
Steel, colouring, iii. 309-311 
, hardening, iv. 145-147 
, soldering, i. 80 
, tempering, iv. 145-147. 
Stencilling, brushes for, iv. 97 
in oil colour, i iv. 100-102 
- lettering, iv. 104 


overhauling, ii. 

















—— : material for plates, iv, 98 





‘monograms, iv. 104 

— on wood, iv. 102 

—— : patterns, iv. 98, 99 

——: preparing stencil plate, iv. 
100 








. spray, iv. 102-104 

tools, iv. 97 

wall, iv. 104-106 

Step, cement, ii. 373 

, dangerous, Penicd EBA, iv. 
38 











Step-ladder, making and repairing, 
ii, 238-243 


Sticks, walking, making, iv. 137 


ee ingy brushes, i. 35 


treads, repairing, iv. 37, 38 


Stock locks, iii. 13 


- Stone cutting or slitting, iv. 110 





polishing, i iv. 107-109. se 
: artificial colouring, iv. : 3 
: pS ee oF. 
—— ——: coral, shell, ote: iv. iti-> 
—— ——: lapidary’s lathe, iv. = ? 
109 
: simple spindle, iv. 109 
Stones, precious, iv. 111 c oe 
Stonework, cleaning, iii. 1388 = = 
Stools, woodworker’s, i. 2 _ a ge 
Stopping, furniture, iii. 2570000 
used in painting, i. 355-356 
Stoppers, removing, from HOES ee 
or jars, i, 150 eee 
Stove, anthracite, fixing, ii. 256 
. Primus, cleaning burner of, ee me 
i. 339 ses 
Stuffing stick for mattress- nannies RSS 
iii. 127 ae 

















Suit-case, leather, ii. o8T aS 
Suite, bedroom, making, ‘iv. 355— 
361 
Summerhouse, angle, iv. 226-228 
; octagonal, iv. 224-226- ~~ “as 
» Square, iv. 226 ; = aa 
Sundial pedestal in brickwork, iit. 
267, 268 é See 
Swings, making and erecting, i = > 
162-165 ave 


—_ 
= 











Sos ee ae 
TABLE, dining, making, iv. 363 
, elm, restoring, ii. 53-61 
forks, repairing, iv. 55-57 — 
; fretworker’s, i, 186-188 = -— 
iv. 2122218; 22E= = 
_ Se — labour-saving, iv. 306= : 
370 Fe 
—— knives, grinding, i iv. 56 
_ repairing, iv. 55-57. 
legs, levelling, 11. 71 
A rustic, iti, 193-195 
, wall, i, 172 
Talking machine (see GRAMOPHONE) 
Tanning skins, iv. 141 





























_ Tap, gas, sticking, ii. 314 xe 


, plug, repairing, i. 177-180 
: reducing excessive outflow, x 
i. 180 ag 
, screw-cutting, iv. 232-235. RE 
, wood-screwing, iv. 243, 245 
Taper metal-turning, iv. 128 a ‘ 
Tarsia, iii. 181-182 ee 
Tarring poultry houses, etc., iy. st 
— 295 - ; 
Tar-varnish, ii. 306 — 
 ‘Tawing akingi iv. 140 : = 
Taxidermy, materials for, i. 31 {e 3 
312 ae 














—— : preservatives, i. 312-313 
, tools for, i. 301-311 © 





Oe a iiee ib 





Pn i ‘iad « eh ot ke a de - 
B94 age 
_ Taxidermy : treatment of birds, i. 
313-325 
—: of mammals, i. 326- 
339 


“Telephone, installing, iv. 301-304 

» principle of, iv. 301 

Tempering drills, iv. 340-342 | 

steel, iv. 145-147 

Templates for plaster moulds, i 
124-128 

Tennis net, netting and fixing, il. 
194, 195 

racket, care of, iv. 210 

A restringing, li. 134, 135 

Tenon saw, 1. 4 

Tent, bathing, ii. 304, 305 

—, bell, ii. 303 

—_ : ground sheet, il, 304 

‘square ” camping, ii, 302 

Thatching roof, iii. 321, 322 

Thumbscrew fastener. for window, 
Hees bs Peas 

Ticket ink, making, ii. 191 

Tiled hearth, iv. 172, 173 ~ 

wall, iv. 174-177 

walls, erecting fittings on, iv. 





























40 

Tiles, floor, cleaning, i. 74 

Tin, block, soldering, i i. 80 

. crystallising, 1 ii. 311 

, lacquering, i ii. 311 

— scoops, i. 344 

-Tinning kitchen utensils, ii. 116, 
117 

Tool handles, turning in lathe, i iii. 

~ 147-148 

- Tooling leather, i. 143 } 

Tools, rusting, preventing, i. 196 

Touchstone used in testing metals, 

_ tii, 319, 320. 

_ Towel rails, i, 172-174 

38 he: water, iv. 57 

Tracing paper, making, i. 263 . 

‘Transparencies, window, apply-. 
ing, i. 161 

‘Transparent paper, making, i. 264 

Treillage and trellis work, iii. 333- 

341 

——: arches, iii. 334-335 

——: pergolas, iii. 337-339 

~: screens, iii. 335, 341 

Trunk, canvas, waterproofing, ii. 




















259 Bo 


Try-square, i. 3 
= and mitre-square, combined, 





3 

Tub chair, ii. 265, 266 

» Te- -hooping, i li. 62, 63 

, rustic, ii. 191-193 
Tumblers, vases made from, ii. 

162-165 

Twist drill, iv. 332-334 
—- gimlet, i. 6 

_ Typewriter repairs : adjusting 

tools, iv. 153-154 
: alignment, iv. 153-156 











aan ae 


INDEX 


- 


Typewriter repairs 

: —— tension, iv. 151 | 

ik reais type, iv. 148 

: cylinder, iv. 157— 

—: drawband, iv. 151 

+ escapement, iv. 150 _ 

: key-lever, iv. 156 

: key tension, i iv. 152 

: keyboard letters, iv. 
157 

-: loose type, iv. 156% 

: pad machines, iv. 159, 
160 | nS 

: paper- -feeding me- 
chanism, iv. 149 

: ribbon mechanism, iv. 
149 

: ribbon-throw, iv. 149 / 

: rubber feet, iv. 158, 
159 


_ carriage, iv. 








—_ 


153 
‘: tensions, iv. 151-153 | 
Tyres, perambulator, fixing, iv. 
201-203 ae tie 








U 


UNIVERSAL chuck, iv. 47 © 
Upholsterer’s needle,i.96 
Upholstering couch, i, 254-259 
Upright lock, iii. 8 


Vv 
Vatves, ball, adjusting, ii. 315, 
316 


Varnish, applying, i iv. 77 
brushes, protecting, iv. 78 
3 celluloid, ii, 159, 160° 

» glue, i. 117 

; indiarubber, i i. 117 

——.,, kinds of, iv. 76 . 

, oil, iv. 76 




















iii. 161 
3 ‘shellac, making, i 1. 282 
» Spirit, iv. 76 
, storing, iv. 78 
, tar, li. 306 
ere iv. 78 
and sizing, iv. 78, 79 » 
staining, iv. 78, 80 
floors, iv. 82 
5 preparing paintwork for, i iv. 
76 





























» two- cones iv. 77 
, Violins, i. 378 
Vase made from tumbler, ii. 162- 
165 
, rustic, iii. 191-193 
Veneering, ti. 350-352 
. blistered, ii. 352 














Veneering ; nlagngy 352 | 
Ev onenae blinds, ete re 


Ventilation board for window, 
_ View-finder, camera, iv. 66 | ie - 


: shift-key tension, iv. 


, removing from oil- paintite™ . 


——, de-magnetising, ii. Bae 


ee me Beda 
tens te ho aie ee eo 
ee Oi ae: ae ey, aa 
Oe. Shee hee. eS ot 
i Seta wns Sree ee tare tee 
PES Bd ano 
2 as ay . —- 
Ray yh : nea Spt aie 
oe 7% wey oe ae fe ete 
ee - yoo ae ae oe 
. ~S 

















tools, ii. 350 





painting, i. 240-245 
marquetry, iii. 184 2 (oe 





149- 
Verde antique finish to BAS ibe ss, 
306, 307 
Vernier calliper, reading, i ii. 263 4 
“5 reading, ii ii. 262 Sab 0 
Vice for bent-iron work, iii. 274 Pi - 
> SAW IVE ood Ae ¥ 








Violin bow, re- -hairing, | iii. eee 02 
. vores 1, 378. +e 





y ty , 


i WwW if Z Pees r a ¥y 
WALEING- -STICKS, making, i Iv. 13 
138 . 
Wall, building, iii. 229-231 
eee remedying, i iti. 260 
ig 34-36 ree 
iii. 36-38 3 cae 
> eae 1. 358-361 - Se 
——,, plastered, repairing, i; 268 — 
——, plugging, il. 382-384 is se 
, stencilled decoration De iv. 
1047. 3 —. 
- tables, i. 172 a 
, tiled, iv. 174-177 © 




















Bz 





HANGING) ee 
—, cleaning, iv. 169 2 
—, edging, ii. 33 eaten 
—, relief, ii: 30)<) > ase 
Wardrobe door not closing, 
: 341 














- fitment, iv. 348 3 
Warming two ee from on 
grate, 197-198 a 
Washita oilstone,i.7 
Washstand : rope marble top 
ti, 257 
Watch, American Keyless, repair 
ing, ii, 78 > 
palaava: iii. 66 5 ee 
» Spring and_ balan 
cock, cleaning, ii 
70 SS 
staff, fitting, iii. 73. eee: 
hace aiid mainspring, ade ee 
justing, iii. 68,69 ite 
—~—'case, cleaning, tii, 717) 2a 


x « 





Z 
oe 











‘dial, lil. 67 

endstone, cleaning, i iii, 68 ms 
——, English lever, iii, 81 oa aa 
escapement faults, i iii. Ths 
——, fusee, repairing, ili. 81-84 
testing, iii. oi - 
hairspring, replacing, iii, ; 8 y 

















aF 





, Straightening, iil. 
—-—., Ske 5 iii, 18c: 





Watch ends it Oh 
AE jewel hole, iii. 72. 

= . cleaning, i iii. 68 
a name -, keyless, rem oving from case, 
2 - ii. 80 

















‘lathe, iii. 65 

, lever, 1 iii. 68, 70 : 

eo movement, . removing from 

“ case, ili. 66 

‘+: outfit. for cleaning and re- 
pairing, ili. 64-66 

—— pallet stone, re-cementing, 

nee iii. 76 

—— pivot, bent, iii. 74° 

, drilling, iii. 73 

We 72) 

holes, worn, li. 74 

 — , polishing, iii. 72 

- plates, cleaning, li. 68 

, reassembling, iii, 68 

ruby pin, broken, iti. 77 

— safety pin, testing, ili. 7 

oe —; Swiss, repairing, ili. 84-86 © 

_ ——, Waltham, cleaning and ad- 

a. -justing, ili, 66-75, 76 
































é: 





~ 











_ springs, ili. 71 

; wheel teeth; bent, iii. 74. 

& —— wheels, cleaning, iii. 68 

as —, reassembling, iii. 68 
Water-glass cements, i. 56 
-Water- “pipes, protecting from frost, 

soe 1. 138 

_ ——, stopping burst, ii. 139 

_ Waterproof ink, making, ii. 191 

ve paper, making, i i. 264 

bes” Waterproofing canvas trunk, ii. 























259 : 
— cloth, i. 68 ze 
- Water-taps, plug, repairing, i. 
aie ‘177-180 
 ——-——: reducing excessive out- 
ey flow, i. 180 
=——— ——», screw-down, Se DAUIRE. 
= i. 176-177 


_ Weather-glasses, chemical, ii. 278 
_ Wheel barometer, making, i. 157- 
5 a a 159 
BF - -, renovating, i. 155. 
—, emery, making, i. 172 
Wheelbarrow, building, iv. 177, 
ie 178 ~ 
White enamel finish on furniture, 
ii. 185 
~ White-lead, i. 354 
White metal, testing, ili. 320 
Wicker work, iv. 161-169 
_-* Winchell’s cement, i. 55 
Winder for model aeroplane, iii. 
48, 49 | 
‘i Window; draught- proofing, i i. 148 
K’ 
3 , easing, i. 147 
is ~ glazing, glass for, i. 166-167 
Es os 1 : glass-cutting tools, i. 
ae xe vy 168-169 

















, key-wound Waltham, iii. . 66 


= Bee aed fitting new main- — 


-r . 


Window en : 








aa Me ny ; 
de 


INDEX ~ 


inserting glass, 
i. 167 


= jemoving hard putty, . 





i. 168 
— sash, i. 168 
fransneran sien applying, i. 


161 


Wire bracket, iv. 329 














| if | | | 


7 | S HIN HP I 
an 





: ““ tappings, 
: terminals, iv. 17 
: transmitting, iv. 6 


gauges, ll. 323-328 

~ Wireless telegraphy : aerials, iii. 11 
: amplitude, iv. 5 

: blocking condenser, iv. 


: coils, iv. 19 
: conduction and in- 


duction systems, iv. 


e-. 
: erystal detector, iv. 7, 


22 


: grid condenser, iy. 27 
: Hertz oscillator, iv. 2 
: ignition coil, ili. 360 

: long-distance 


crystal 
receiving apparatus, 
iv. 13° 


: Marconi coherer, iv. 4 
: Marconi’s early trans- 


mitting and receiv- 
ing stations, iv. 4 


: materials, iv. 15 
: ‘ Morse ”’ 
: oscillatory circuits, iv. 


code, iv. 1 


: radiation systems, iv. 2 
: receiving, iv. 7 
: reservoir 


condenser, 
iv. 28 
Ave. 





apparatus, iv. 8 
and receiving 
stations, iv. 30-32 





: tubular condenser, iv. 


19 


: tuner, iv. 16-19 
: “tuning ”’ 


ce 


and re- 


iv. 3 


sonance,”’ 


: valve, iv. 9 





panel, 
iv. 25-29 
, operating, 
iv. 29, 30 








: variable condenser, iv. 


21 


a... ; 
: wave-lencth, iv. 5 
: waves, continuous, iv. 


10 


telephony, iv. 30 


Wollaston battery, i. 200 








’ Wood bedstead, iii. 128, 129 
harp, making, ii. 123 
inlaying, 


iii. 171-185 (for 


details see INLAYING) 





, oak, ebonising, i. 259 


——,, stencilling on, 1¥% 102 


IHL LE AE He i Beat 


making, 


Fe OE Ea 


Wooden bottoms, fitting, to metal | 
vessels, 1.221 
floor, repairing, iv. 33-37 
Wood-turning : beading plane, iii. 
149, 150 
beadings and hollows, iii. ° 
143-146 ? 
: boring bits, 1. 335 
centre-bits, ii. 335 
> chisels, ii. 326, 330, 332 
: chucking, iii. 139 
: cup-chuck, turning, iii, 153— 
155 








: diamond-point tools, ii. 327, 
333 
: drawer knobs, iii. 156-159 
: finishing with scraper, ill. 
143 
: gouges, ii. 326, 329, 331 
: grinding tools, 1. 328 
: grindstone, ii. 328 
shook:.tools;. ii-- 327, ¢ 336, 
337 
ee for, 1. 320-325 
treadle, ili. 139 ' 
+ parting tools, ii. 327, 330, 
332 
: patera Ghee li. 334 
:. potato masher, i. 148 
: rolling-pins, ili. 148, 153 
: scrapers, li. 326, 332 
: sharpening nose-bits, li. 334 
: side tools, ii. 327, 333 . 
: “ skinning,” ii. 141-143 
spoon-bits, ii. 335 
: tool handles, iii. 147 
Woodwork, painting, i. 351-352 
» removing damaged and 
rusted screws from, 1. 294, 295 
Woodworker’s bench, making, i ; 
260 f 
Woodworking, beneh for, i. 1 
, bench hook for, i. 2 
: boring with centre-bit, i. 
370 
: butt joint, nailed, i. 367 
: chamfering, 1. 231-237 
: CTOSs cutting, i. 12 
: dovetailing, ii. 196- 210 
: dowelling, i, 372 
: glasspapering, li. 282-284 
: holding plane, i. 22 
: joints (see JOINTS) 
.  mortise-and-tenon, 
i..38 | 
: lining out material, i. 9-10 - 
: marking off distances, 1. 13 
: nailing, i, 367 
, outfit for, i. 1-8 
: overhand or shoulder par- 
ing, 223 
: paring across the grain, i. 
222-223 
——: plane irons, sharpening and 
adjusting, i. 17-22 


i 




















| | MEE 











: cylindrical turning, ii. 140 — 


396 


Woodworking : planing, i. 22-28 





ness, 1.°25- 

for face side, i. 23 

: preparing for scribing, i. 13 

: rebate plane, i. 226 

: rebating, 1. 226-230 

: rounding an edge, i. 233 

: saw kerfs, alternative 
methods of 

starting, i: 15 
:—— —, see gute bad, 
Cis 14 
: Sawing, i. 10-16 
across grain with tenon 





MEE 








saw, Fe 15 
: —— wide stuff, i- 16 
with the grain, i. 10-14 
: Scraper, sharpening and 


agate 


using, i. 279-281 
, Stools for, i. 2 
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; to breadth and thick- _ 


INDEX 


Woodworking : stop _chamfering 
with chisel; i, 237-239 


—— : stopped rebating, i i, 228 


tools, care of, i. 7-9 
. hand, i. 2 
tool-set, beginner’s, i. 7 
: usifig bradawl, i. 367 
Working drawing of —kitchen_ 
dresser, iv. 
“3 218 
table, iv. 212 
218, 221 
. materials for, iv. 222 
, preparing and reading, 
iv. 211-223 




















‘Workshop, fitting up, i. 61-68 





, lean-to. iv. 286, 287 

notes, etc., 1. 67 

» Span-roof, iv. 282-286 

Worm-eaten chair, repairing, i. 
368 











Limitep, 


> ete : 


Ye RAY photography, apparatusy ; 


ii. 366-368 


Y 


Yacut, model racing, building, i iv. - 


263-275 
Yale locks, iii. 10-12 
, key for, iii. 20 








7 % 
ZINC, soldering with, i. 80. 
» white, i. 364 


Lonpvon, E.€.4. 
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